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THROW OUT LUBRICATED 
PLUG-VALVE PROBLEMS 


Install non-lubricated DURCO Type G Sleeveline valves 


Wherever you have cast iron or semi-steel valves 
that stick, gall, break, leak thru, or otherwise 


cause maintenance nightmares, install ductile iron 
Durco Type G valves with Teflon sleeves. 
Durco Sleeveline valves are available in ductile 


iron or stainless steel, screwed or flanged ends, Res Reaeetl 
from 14” through 6”, with 150 psi rating. 
Write today for your copy of Bulletin V/12. 


THE DURIRON COMPANY, INC., Dayton, Ohio / Valves + Pumps «+ Filters + Process Equipment 
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Where skillful hands work for you 


Craftsmanship follows through on every stage of the design and fabrication of pressure 
vessels and heat exchangers at Downingtown Iron Works. Come and see for yourself. Inspect 
our shop procedures on work in normal progress. Or write for helpful Bulletins HE and CI. 


On the nose—Accurate fit-up...a second check |B | Detailing your ideas—in language the shop man 
after tack welding...another before shipment...assure understands— means that equipment fabricated here 
nozzles are on the nose, save installation headaches. carries out your plans, meets your process requirements. 


"X" marks the spot—and punch mark guides true | D A Downingtown extra—Back-chipping nozzle weld 
center of tube hole... holds close ligament tolerances... assures sound weld metal through and through...is one 
assures accurate tube sheets and efficient operation. of the DIW extras that go beyond code requirements. 


Downingtown Iron Works, Inc. 


106 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Milwoukee 
Branch offices in principal cities 


L AND ALLOY PLATE FABRICATION 
RE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more information, turn to Data Service card, circle No. 65 
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CONTAINER and LABOR 


VIBROX PACKERS 


A rugged, mechanical packer, the 
Vibrox gets more of the material 
into the same size container . . . or 
the same amount into a smaller con- 
tainer. Users frequently report sav- 
ings up to 20% in container costs 
alone—and additional savings of 15 
to 33% in packing time. 


The hard-working Vibrox requires 
no attention on the part of the 
operator. It operates continuously, 
packing the material down as the 
container fills. With a conveyor to 
carry the containers to and from 
the packer, the Vibrox makes a 
tough job easy-—and economical. 


If you pack a bulk material—in 
boxes, cans, cartons, kegs, drums or 
barrels weighing up to 750 pounds- 
find out what a Vibrox Packer will 
do for you. For specific recommen- 
dations on your packing problems, 
send a description of the material, 
and data on the type and size of 
containers. You incur no obligation, 
of course. 


WRITE FOR A COPY OF BULLETIN 401 


For details on other Gump processing equip- 
ment, refer to your copy of Chemical En- 
gineering Cotalog. 


FEEDING (MIXING SIFTING WEIGHING - PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 
Engi & Manvt ors Since 1872 
1311 S. Cicero Avenue * Chicago 50, illinois 


For more information, circle No. 40 
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ENGINEERS AND CONSTRUCTORS FOR 


INDUSTRY 


NEW SHELL PROCESS ETHYLENE-OXIDE PLANT 
TO GO ON STREAM 
FOR OLIN MATHIESON IN 1960 


Olin Mathieson Chemical Corporation’s new ethyl- 
ene oxide plant at their Doe Run works, at Bran- 
denburg, Kentucky is scheduled to go on stream 
late in 1960. 

Engineered and constructed by The Lummus 
Company, the plant will employ the Shell Develop- 
ment Company’s process for the direct oxidation 
of ethylene to ethylene oxide. The ethylene oxide 
product will be converted into derivatives for use 
in the manufacture of antifreeze, industrial cool- 
ants, hydraulic brake fluids, detergents and chemi- 
cal intermediates. 

Feed for the new plant will come from Olin 
Mathieson’s ethylene plant, also located at Doe 
Run. 

The new plant is part of a recently announced 
$30 million expansion program for Olin Mathie- 
son’s Chemicals Division. It is the fourth Shell 
process ethylene-oxide plant to be designed, en- 
gineered and constructed by Lummus in the last 
several years. The other three are operated by 
Calcasieu Chemical Corporation, at Lake Charles, 
La.; Wyandotte Chemical Corporation at Geismar, 
La.; and Petrochemicals, Ltd. at Partington, 
England. 

For ethylene oxide and ethylene glycol, or for 
any type of chemical or petrochemical plant, Lum- 
mus’ half century of world-wide experience on 
more than 850 plants for the process industries is 
at your disposal. 


*“SHELL’ HDS UNIT FOR KOPPARTRANS OLJEAKTIEBOLAG 


This Catalytic Desulfurisation Unit for treating 8000 BSD of Catformer 
feedstock ts the latest addition by Lummus to the modern processing 
facilities at Koppartrans’ Gothenburg Refinery. It utilizes the ‘Shell’ 
Vapor Phase Catalytic Process and provides the high quality low sulfur 
naphtha required for the ultimate production of high octane gasoline. 
Lummus has engineered and built a large number of similar hydro- 
desulfurisation plants all over the world. This is the latest in Europe. 
Lummus installed the successful prototype unit for Shell at their 
Staniow Refinery in England. 


B’R’ 

AEC Selects Lummus for 

Architect-Engineering and Construction Services 
on $10 Million High Flux Beam Research Reactor 


The Atomic Energy Commission has selected The 
Lummus Company for architect-engineering and 
construction services on a proposed $10 million 
research reactor. 

At the time of the selection, the A.E.C. said it 
had chosen the Lummus proposal as a basis for 
contract negotiations for a 20,000-thermal kilo- 
watt, high-flux reactor. The installation will be 
built at the A.E.C.’s Brookhaven National Labora- 
tory in Upton, N.Y. Curtiss-Wright Corporation 
will serve as the nuclear engineering subcontractor 
to The Lummus Company. 

The reactor, authorized by Congress, will pro- 
duce a high neutron flux —that is, a high inten- 
sity of neutrons. It will be used for such research 
projects as: studying the composition of solid ma- 
terials, producing isotopes, and research on nu- 
clear particles. 
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Ethylene Plant Expansion on Stream 
for Canadian Industries Limited 


LUMMUS DESIGNS AND ENGINEERS 85% 
EXPANSION OF ETHYLENE PLANT AT 
EDMONTON, ALBERTA, CANADA 


Expansion of C-I-L’s ethylene facilities at Edmon- 
ton, Alberta, Canada, is completed and the plant 
now has a capacity of 46 million lbs. per year of 
high purity ethylene. The entire output of this unit 
is used by C-I-L to manufacture polyethylene. 

Lummus designed and engineered the expansion 
of the existing cracking facilities, built in 1953, 
for the increased production of ethylene, and the 
ethane recovery unit for extracting ethane from 
natural gas. 

As originally designed, the plant recovered 
ethylene from the cracking heater effluent and 
ethane from natural gas by oil absorption. In the 
expanded plant, additional capacity is obtained by 
withdrawing the natural gas portion and increas- 
ing the heater effluent. 

The new low temperature ethane recovery plant 


Over a half-century of 
Process-Industry experience 


Here is just a partial list of chemicals for which Lummus has 
designed. engineered or constructed plants: 


Acetone Dichlorethane Nitric acid 
Acrolein Dichlorobenzene Phenol 

Allethrin Di-isobuty! alcohol Phthalic anhydride 
Ammonia Ethyibenzene Polyvinyl alcohol 
Ammonium nitrate Ethyl chloride Polyvinyl! pyrrolidone 
Ammonium sulfate Ethylene Propargy! alcohol 
Benzol Ethylene glycol Propylene 
Beryllium metal Ethylene oxide Pyrrolidone 
Bisphenol Epon ® resin Styrene 

Butadiene Formaldehyde Sulfuric acid 
Butanediol Heavy water Surfactants 
Butynediol Hydrogen Tetramer 
Butyrolactone Hydrogen sulfide Trichiorethylene 
Carbon biack Isopropyl alcohol Trichlorobenzene 
Caustic soda Lamp black Toluene 
Chiorobenzene Magnesium sulfate Uranium oxide 
Cumene Mercuric nitrate Viny! acetate 
Di-ammonium phosphate Naphthalene Vinyl! pyrrolidone 


Discuss your next chemical or petrochemical project with a 
Lummus representative. 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, 
N. Y.; Houston, Washington, D. C.; Montreal, London, Paris, The 
Hague, Madrid. Engineering Development Center: Newark, N. J. 
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has a demethanization unit which utilizes ethylene 
refrigeration to temperatures as low as —145°F. At 
C-I-L’s request sufficient capacity has been de- 
signed into this unit to permit another expansion 
step in the future. 

Up-to-date equipment was employed to ensure 
economical and efficient operation. Special efforts 
were made, wherever possible, to incorporate exist- 
ing equipment into the expanded plant. 

In addition to the C-I-L expansion project, Lum- 
mus has designed 13 complete ethylene plants, with 
a combined total capacity of over one billion 
pounds per year. 


Lummus Appoints General Creasy 
To Head New York Division 


DR. S. Z. AVEDIKIAN SUCCEEDS CREASY AS 
DIRECTOR OF ENGINEERING 
DEVELOPMENT CENTER 


William M. Creasy—Major Gen- 
eral, U.S. Army retired —a Vice 
President of The Lummus Com- 
pany, has been appointed to head 
the company’s New York Divi- 
sion. At the same time, Dr. S. Z. 
Avedikian is joining The Lummus 
Company as Director of the En- 
gineering Development Center in 
Newark, New Jersey. He succeeds liam M. Creasy (U.S. 
General Creasy, who was for- fss’been “sppointes 
merly Director of the Engineer- {2,h°%3,bummus New 
ing Development Center. 

Previous to joining Lummus in 1958, General 
Creasy had served as Chief Chemical Officer of the 
Army since 1954. In this position, 
he was in charge of the Army 
Chemical Corps, whose activities 
include large-scale research and 
development, engineering, train- 
ing and procurement in chemical, 
biological and radiological war- 
fare. General Creasy received his 
B.S. degree from the United 
Dr. S. Z. Avedikian— States Military Academy in 1926, 
and an M.S. degree in Chemical 
Development Center. engineering Practice from M.I.T. 

in 1936. 

Before joining Lummus, Dr. Souren Z. Avedi- 
kian of Princeton, New Jersey, was co-founder of 
Avedikian and Company in 1932, Tidings Corpora- 
tion of America in 1947, and S. Z. Avedikian & As- 
sociates in 1959. Holder of about 30 U.S. and for- 
eign patents, Dr. Avedikian has been engaged in 
the research and development of processes and 
products for over 25 years, concentrating in 
heavy and fine chemicals, plastics, textiles, phar- 
maceuticals, paper, food processing, and amal- 
gam cells. 
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High temperature properties 


PROPERTY MEASUREMENTS AT HIGH 
TEMPERATURES, W. D. Kingery, Jolin 
Wiley and Sons, Inc., New York, N. Y. 
(1959), 416 p., $16.50. 


Dr. Kingery’s book will undoubted- 
ly prove to be a useful guide to those 
scientists, materials engineers, and 
advanced college students whose task 
it is to conduct evaluation studies ot 
materials for high-temperature serv- 
ice. His statements emphasizing the 
necessity for establishing the relia- 
bility of property data, which often 
are accepted without adequate know!l- 
edge of the pedigree of the materials 
described, are most welcome and 
timely. 

If the “healthy skepticism” invoked 
by Dr. Kingery does indeed become 
a part of the thinking of a sufficient 
number of individuals active in the 
design of high-temperature systems, 
the author can consider his effort 
well rewarded. 

This is a carefully planned and 


well conceived book, profusely illus- 
trated with many excellent line draw- 
ings, indicating the construction of 
laboratory equipment and instru- 
ments. Each chapter contains an in- 
troductory section which sets the 
stage for the material to follow. A 
comprehensive outline of the theory 
then leads into discussions of the 
actual experimental equipment and 
techniques. The chapter closes with a 
section on applications, illustrating 
how the techniques are employed to 
develop useful information. Each 
chapter also contains a comprehensive 
list of references, subdivided under 
headings indicating the major areas 
of coverage. 

The first three chapters are them- 
selves introductory in nature and de- 
scribe the methods used to measure 
temperature, the characteristics of 
laboratory refractories, and the con- 
struction of laboratory furnaces. The 
treatment of temperature measurc- 
ment in Chapter | is well balanced 


Working with this high-temperature, high-pressure equipment, Battelle Memorial 
Institute has reached temperatures in excess of 3600°F and pressures in the 
order of 2 million |b./sq. in. 
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between theory and practice. A few 
readers may wish for a more com- 
plete identification of the materials of 
construction used in the freezing- 
point furnace of Figure 1.12, Chapter 
2 contains a concise discussion of the 
high temperature chemical stability 
of laboratory refractories, both singly 
and in combination. Qualitative charts 
(Figure 2.1, 2.2, and 2.3) illustrate 
the relative stabilities of oxides, ni- 
trides, and carbides in a very graphic 
way. It is suggested that enlarged ver- 
sions of these charts be made avail- 
able for posting in laboratories where 
design work on high temperature sys- 
tems is being carried out. Fabrication 
of special laboratory refractory shapes 
by slip casting, pressing, and extru- 
sion is described. The types, charac- 
teristics, and general design features 
of many laboratory furnaces are well 
outlined in Chapter 3. This informa- 
tion should be helpful in many areas 
of high-temperature technology. 

In the succeeding chapters, the real 
“meat” of the subject is presented, 
containing many useful semiquantita- 
tive appraisals of materials and meth- 
ods, a wealth of experimental detail, 
all reflecting the author's own fine 
grasp of research techniques. Chapter 
4 discusses heat conduction and radia- 
tion, with an excellent introductory 
coverage of the theory of heat flow. 
Measurement of density and thermal 
expansion is covered in Chapter 5. 
In Chapter 6, methods used to deter- 
mine the strength, elasticity and de- 
formation of solids under static and 
dynamic test conditions are described. 
Creep, creep-rupture, load-bearing 
pacity, impact, and hot hardness test- 
ing is comprehensively treated. All 
of Chapter 7 is devoted to that rather 
elusive property, thermal stress _re- 
sistance. Viscosity measurements at 
high temperatures, about which rela- 
tively few summaries have appeared, 
are discussed in Chapter 8. Measure- 
ments of rate processes, Chapter 9, 
are treated next. These involve reac- 
tion or process kinetics of condensed 
phase materials which come to equi- 
librium slowly. Diffusion, weight-loss, 
decomposition rates, sintering, solid- 
solid, and liquid-solid reactions are 
considered in detail. Calorimetric 
measurements, involving direct deter- 
mination of heat effects at elevated 
temperatures, are of major assistance 
in evaluating some of the thermo- 
dynamic properties of high-tempera- 
ture materials. The author discusses 
these in Chapter 10, including cover- 
age of drop methods, special calorim- 
eters, and differential thermal analy- 
sis. Determination of phase equilibria 

continued on page 10 


; 
> 
: 
Si: 
al? 
> 
8 


Type P-400 Ke-Kneader 


KO-KNEADERS uusr system: 


precision built for efficient continuous mixing 


Precision built and skillfully engineered Baker Perkins Ko-Kneaders 
will convert your inefficient batch process to faster, more continuous operations. 
Less floor space is required and maintenance costs are materially 
reduced. With a Ko-Kneader, you not only get more production at less cost, but 
you give your customer a superior product, too. 


B-P Ko-Kneaders are now mixing a wide variety of products such as plastics, 
carbon electrodes, food specialties, floor tile, solid rocket propellant fuels and many 
others. From this experience, proper recommendations can be made for your 
operation. However, if a new mixing problem is involved, test demonstrations can be arranged 
in the Baker Perkins Laboratory. Write today for engineering manual K-57 
or contact your nearest Baker Perkins sales engineer. 


Y DIVISION 


BAKER PERKINS INC. 


For more information, turn to Data Service card, circle 
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GRINDING AND DEHYDRATION 
FINER PARTICLES 
LOW MAINTENANCE 


RAW FEED 


The Fluid Energy @esigned and built by the pioneers 


in fluid energy fine grinding, does far More than produce fine particles. It 


‘controls fineness and product quality with a narrow distribution range 


and simultaneously with grinding can dehydrate, coat particles, blend and 
achieve chemical changes. 

Jet-O-Mizer Mills are being used all over the world, processing many 
types of materials in the following industries: 

* Abrasive * Food * Pigment * Wax 

* Insecticide * Mineral * Plastic * Metal 

* Ceramic * Pharmaceutical * Carbon * Chemical 
“Jet-O-Mizing” produces FINE PARTICLES '4 micron average and above 
PLUS ... Narrow Particle Distribution © Dry, or Controlled Moisture 
Content * Continuous Operation * Uniformity of End Product * Other 
Operations with Grinding * No Attritional Heat—No Moving Parts ° 
Low Operating Costs * Low Maintenance 


Send for complete information on Fluid Energy's “‘Jet-O-Mizer” Mills, “Jet-O-Clone” 
Dust Collectors, and TESTING AND CUSTOM GRINDING services. 


FLUID ENERGY PROCESSING & EQUIPMENT COMPANY 


Richmond & Norris Streets, Philadelphia 25, Pa. + Phone: Regent 9-7728 
(Formerly known as the Wheeler-Stephanoff Mill) 
For more information, turn to Data Service card, circle No. 6 
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and fusion characteristics of high tem- 
perature materials is outlined in 
Chapter 11, some of the important 
sections being thermal and differential 
thermal analysis, quenching methods, 
high temperature X-ray diffraction, 
high temperature microscopy, and 
fusion point observation. — 12 
contains a discussion of chemical 
thermodynamic measurements, includ- 
ing determination of equilibrium con- 
stants, activity coefficients, vapor 
pressure, gas-liquid gas-solid 
chemical equilibria conditions, liquid- 
liquid and liquid-solid equilibria, and 
electrochemical values. High tempera- 
ture electrical conductivity, dielectric, 
and magnetic property evaluation 
methods are useful for investigating 
the structure of solids and liquids. 
These methods are discussed in Chap- 
ter 13. Finally, general consideration 
is given, in Chapter 14, to the deter- 
mination of surface energy character- 
istics of materials, as exemplified by 
measurements of the surface tension 
of liquids, surface energy of solids 
(fiber extension, thermal etching), 
contact angles, and interface energies. 
Several useful appendices are also pre- 
sented. 

The author's style is lucid and easy 
to follow. The design of the book is 
quite satisfactory. The many line 
drawings are clear and of sufficient 
size to permit identification of the 
components described in the text. 
Chapter and section headings, as well 
as page numbers, are set in bold- 
face type, and the two-column page 
format makes reading easy. 


Reviewed by E. M. Sherwood, Con- 
sultant, Battelle Memorial Institute, 
Columbus, Ohio. 


CHEMICAL ENGINEERING CALCULA- 
TIONS, Ernest J. Henley Herman Bieb- 
er, McGraw-Hill Book Co., New York, 
N. Y. (1959), 441 p., $9.00. 


Chemical Engineering Calculations 
by Ernest J. Henley and Herman Bie- 
ber is an excellent first text for Chemi- 
cal Engineering students. 

Chapters 3, 4 and appendix A 
(“Problem Solutions Technique, Units 
of Measurement and Mathematical 
Techniques”) are worthwhile and tie 
the particular presentation to funda- 
mental techniques developed in other 
basic sciences. These chapters might 
be expanded in a future edition. 

Chapters 5 and 6 “The Gaseous, 
Liquid and Solid States” and “Vapori- 
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zation” are presented in an excellent 
fashion with a good selection of prob- 
lems, which include equilibrium dis- 
tillation fundamentals. 

Chapter 7 through 9 on “Material 
Balance” are a definite contribution. 
The majority of the Chemical Engi- 
neering operations are presented in a 
lucid fashion. 

The first law presentation in chap- 
ter 10 makes the balance of the chap- 
ters through 15 extremely meaning- 
ful. 

The problems have been well 
chosen and cover a useful variety of 
Chemical Engineering applications, # 


FREE RADICALS, Collected papers of 
Francis Owen Rice, The Catholic Uni- 
versity of America Press, Washington, 
D. C. (1958), 278 p., $5.00. 


This volume represents a compen- 
dium of Professor Rice’s investigations 
into free radical chemistry dating 
from 1931. The book has a great deal 
of interest for students of free radical 
chemistry, chiefly from a_ historical 
viewpoint. It traces some of the evo- 
lution of thinking concerning free 
radicals, their identities and charac- 
teristics, dating from essentially from 
the period when aliphatic free radi- 
cals were discovered by Paneth and 
Hofeditz in 1929. The articles are re- 
printed from a variety of sources, 
principally chemical and other scien- 
tific journals in the United States. 
The book represents a great con- 
venience to the free radical chemist 
to have these articles brought together 
into one volume. The references asso- 
ciated with each article are of sub- 
stantial value in delving further into 
this field. There is no explanatory or 
otherwise connecting editorial matter 
in the text other than the articles 
themselves. 


Reviewed by G. C. Szego, Space 
Technology Laboratories, Inc., Los 
Angeles, California. 


FREE RADICALS: AN INTRODUCTION, 
A. F. Trotman-Dickenson, Methuen, 
London (1959), 142 p., $2.50. 


This little volume represents firstly, 
a brief survey of this field of chem- 
istry which has attracted a great deal 
of attention for various reasons in the 
last half-dozen years. By its own ad- 
mission this book is intended to be an 
“introductory essay rather than a for- 
mal text”. As such, it is an admirable 
volume. It serves as a very excellent 
introduction for an _ individual to 


continued on page 12 
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IMGT ... the valve itself 
—Lapp porcelain, 
chemically inert, to 
resist corrosion from 
any acid (except 
Hydrofluoric) ina 
process. 


layers of strong 
Fiberglass cloth to 
cushion the porcelain 
against impact and 
insulate it against 
thermal shock. 


high-strength, 
chemical-resistant 
Epoxy resin, impreg- 
nating the Fiberglass, 
bonding it to the 
porcelain—adding the 
protection of armor 

to the corrosion 
resistance of Lapp 
chemical porcelain. 


UFCLAD... 


THE EXTRA PROTECTION YOU GET IN LOW-COST 
LAPP PORCELAIN VALVES 


CHEMICAL 
PORCELAIN 


‘ 


WRITE /or Catalog 567— 
description and specifications of 
Lapp Y-Valves and Angle Valves, 
available in 14” to 6” sizes. 

Lapp Insulator Co., Inc., Process 
Equipment Division, 2006 Chestnut 
St., LeRoy, N.Y. 


For more information, turn to Dota Service Card, circle No. 87 
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: Life in these excited states... 


“Have you seen 
the pipe inspector?” 


Ace chemical.- 
resistant rubber- 
lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
1% to 24”. 


How Ace keeps 
you out of 
the tight spots 


We admire men who jump right 
into the tough problems, but our 
business is eliminating problems 
completely. That is, problems of 
corrosion and contamination in pip- 
ing, valves, pumps, tanks, and the 
like. Good equipment keeps you 
always in the clear. Our 108 years 
of experience is at your service. 


BIG GIANT 
Highly efficient PUMPS 


WE pump. Ca- 
pacity to 360 
pm. Cast iron, 
ully protected 
by top quality, 
chemical resist- 
ant hard rubber 


ag 
Variety and qual- Supermorket for 
ity to match any PLASTIC FITTINGS 
plastic piping. 
Riviclor PVC, 
Ace-Ite rubber- 


Design assist- ‘OR HAND BUILT? 


ance and facili- 


ties for molding 
special fittings, 
pump parts, etc., 


plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
cilities. 


ACE chemical resistant equipment 


BY AMERI CAN HARD RUBBER COMPANY 


DIVISION OF AME CORPORATION 
“ACE ROAD. BUTL 


See ACE equipment inX® 
Chemical Engineering Catalog 


For more information, turn to Data Service card, circle No. 35 
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Books 
from page II 


whom this field is new. The book is 
one of a series of Methuen’s mono- 
graphs on chemical subjects. Even 
though self-characterized as an essay, 
this book should not be confused with 
a purely qualitative or historical re- 
view of the field of free radical chem- 
istry. Professor Trotman-Dickenson is 
primarily a chemical kineticist and it 
is fundamentally from this point of 
view that the present volume has 
been written. It so happens that in 
the opinion of this reviewer, this is 
also the best an dmost basic approach 
to an understanding of the field of 
free radical chemistry. In addition to 
its brief discussion of the field, studied 
from both the inorganic and the or- 
ganic free radical point of view, the 
last chapter suggests a very admirable 
list of references for those who wish 
to investigate various facets of free 
radical chemistry more thoroughly. 
Not only is there a good list of basic 
references, but these are broken down 
into specific categories, the better to 
help the reader. As an introduction to 
free radicals (exactly as described um 
the title), it is highly recommended. 


Reviewed by G. C. Szego, Space 
Technology Laboratories, Inc., Los 
Angeles, California. 


CORPORATE DIAGRAMS AND ADMIN- 
ISTRATIVE PERSONNEL OF THE CHEM- 
ICAL INDUSTRY, Edited by Kenneth R. 
Kern, Third Edition, Chemical Eco- 
nomic Services, Princeton, N.J. (1960), 
82 p., $20.00 including supplement. 


A comprehensive listing of organi- 
zational charts of prominent chemical 
companies is presented in this vol- 
ume. It includes 43 line-diagrams and 
33 management personnel listings. 


REVISION SUPPLEMENT TO THE 
CHEMICAL ECONOMICS HANDBOOK, 
Chemical Information Services, Stan- 
ford Research Institute, Menlo Park, 
Calif., 270 p., $60.00 per year. 


This supplement of Stanford Re- 
search Institute’s continuing work on 
industry economics contains a wealth 
of data on production and consump- 
tion trends in the chemical industry. 
The present supplement contains over 
850 monthly or quarterly data series 
of which 473 of the most significant 
are graphed for ready analysis. The 
Revision Supplement contains over 
270 pases and is updated and re- 


issued every two months. 
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placer is suspended on the torque arm by a con- 

ventional perforated steel tape (C) and is driven 

n and out of the liquid by a reversible, two-phase _ 
inthe gouge heed 


The DYNAMATIC® 8400 Series is a power-driven tank 
gauge that operates continuously to keep a solid-plate dis- 
placer at the liquid level. It eliminates troublesome friction 
problems associated with floats, counterweights and spring 
balances, and provides a '\«;" tank gauging accuracy over a 
working range of 60 feet. 

Reliability is insured by the simple force-balance system and 
the use of a solid-plate displacer that cannot leak, be ruptured 
by pressure, or ‘hung-up’ to cause tape entanglement. The 
system is unaffected by change of tank product, and needs no 
compensation for specific gravity changes. It performs more 
reliably than expensive, sonic systems or electronic probes 
and costs little more than conventional float systems. 


Only the 
DYNAMATIC 


Power Gauge Offers All These Advantages : 


Ys inch accuracy at depths from 0 to 60 feet. 


A continuously operating servo motor that 
keeps displacer constantly at surface of liquid 
level... \%, inch sensitivity to liquid-level 
changes. 


Automatic operation check through continuous 
power gauging action . . . direct reading at tank 
or remotely by electronic adaptation. 


Automatic compensation for variations in tape 
weight. 


All electrical equipment in explosion-proof 
enclosures. 


For more information on the new DYNAMATIC 8400 Series, 
write for VAREC Bulletin CP3705, Dept. CEP-1152-1 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street * Compton, California 


Trademark 


Branches and Representatives in Principal Cities 
TRADE MARK 


For more information, turn to Data Service card, circle No. 86 
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i POWER-DRIVEN LIQUID-LEVEL TANK GAUGE THAT 
| ie COMBINES HIGH ACCURACY AND RELIABILITY WITH ECONOMY 
The DYNAMATIC measuring device has str . 
be any size. shape or material (B). The diss 
# 
| 
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At The Boardman Co., your chemical 
processing requirements receive exper- 
ienced direction from highly-skilled 
engineers... expert craftsmanship from 
A. S. M. E. code-qualified welders. 
Boardman fabricates all types of metals 
into jobs of unlimited size! 


Boardman can do your job, too, no 
matter how large or small, how intri- 
cate or complex. Your phone call or 
post card will bring immediate details. 
Give Boardman an opportunity to 
make metals work for you! 


x 28’ carbon steel pelletizing 
drum with trunions, produced for United 
Carbon. Aluminum- jacketed carbon steel 
soap and water tanks, 10’OD x 17’, pro- 


Our 50th year duced for Texas-U. S. Chemical Com- 
of service to pany ®Cones of 6061-T6 aluminum welded 
to flanges of 1%” 5052 aluminum plate. 
dustries. Cones produced for HCN converters with 


welds of zero porosity. 


P.O. BOX 1152 * OKLAHOMA CITY, OKLA. 


For more information, turn to Data Service card, circle No. 18 
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pand 50% by 1969 to keep pace. 


By 1969, REFINING CAPACITY in 
Latin America will have increased 
by more than 50% over 1959, say 
S. W. Curry and E. W. Schnabel 
of UOP in a paper prepared for 
the up-coming Mexico City meet- 
ing of A.1.Ch.E. and the Instituto 
Mexicano de Ingenieros Quimicos. 
Daily average demand in 1970 
will be approximately 4,300,000 
barrels, it is predicted, compared 
to 1,411,600 barrels in 1959. Most 
pressing demand factors now, and 
in the foreseeable near future, are 
expected to be larger quantities of 
middle distillate fuels, and some 
increase in gasoline quantity, while 
demand for residual fuels drops 
gradually. Not only will gasoline 
volume be increasingly important, 
say the UOP analysts, but motor 
fuel octane requirements will rise 
throughout Latin America. (In 
several Latin American countries, 
only one grade of gasoline is pres- 
ently marketed). 
Average Latin American refinery 
today has an approximate crude 
- capacity of 38,000 B/D, with 
a product distribution derived 
largely from heavy asphaltic crude 
stocks. If present trends continue, 
the number of operating refineries 
will increase from about 70 in 1959 
to around 90 in 1970. In addition, 
while today about 20% of the crude 
is imported, by 1970, almost 100% 
of crude stock will be of Latin 
American origin. 


The population explosion 

At the end of 1956 (latest re- 
corded figures), the total popula- 
tion of Latin America was esti- 
mated at just under 190 million. 
By 1970, it is expected to reach 267 
million, an increase of ‘some 40%. 


Upsurge in Latin American 


, Sparked by expected three-fold increase in number of motor 
vehicles, explosive population rise, refining industry must ex- 
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refining capacity 


Residual Fuel 


Motor Fuel ° 


% Of Demand 
$ 
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~ 
—— 
° =, 
— 


Lube Oils 
1949 50 52 54 56 58 60 62 ree 66 68 70 


Predicted petroleum product distribution in Latin American 


refineries to 1970 


Motor vehicles in use in Latin 
America in 1956 were estimated at 
3,400,000, including passenger cars 
and commercial vehicles. By 1970, 
there will probably be upwards of 
9.5 million vehicles on the road. 
These two signs of expanding 
growth, say Curry and Schnabel, 
plus a continuing rise in the stand- 
ard of living, will emphasize fur- 
ther the increasing demand of the 
Latin American area for petroleum 
products. 
Octane ratings on way up 

All Latin American refiners will 
be concerned in the future with 


the problem of increasing gasoline 
ratings, and will have to rely more 
and more on catalytic cracking or 
hydrocracking, plus catalytic re- 
forming, alkylation, and polymer- 
ization. Present processing capacity 
of the average refinery includes 
about 10,000 B/D of thermal 
cracking, 4,900 B/D of catalytic 
cracking, 1,000 B/D of thermal 
and catalytic reforming, 1,300 B/D 
of hydrogen treating, 300 B/D of 
alkylation, and 240 B/D of poly- 
merization, in addition to distilla- 
tion equipment capable of charg- 


ing 38,000 B/D of crude oil. 


Getting the bugs out of jet fuel 


Microorganisms and fungi apparently feed on fuel in storage 
tanks and form sludge and scum as a by-product, according to 
research reports from Southwest Research Institute. The bacteria 
seem to live in the water that accumulates in the bottom of the 
tanks. They migrate to the interface of the fuel-water zone and 
use the fuel for food. Waste produced by the bacteria then 


feeds the fungi which grow at the bottom of the water layer. 
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continued 


Year-end production figures for '59 . . . plus—up-to-date 


Pace-setting commercial chemicals for 1959 


survey data on U.S. and Canadian synthetic ammonia produc- 


tion facilities. 


YEAR-END PRODUCTION figures for 
1959 just released by Stanford Re- 
search Institute show outstanding 
recoveries for many chemicals over 
1958. In some cases, point out the 
Stanford researchers, these in- 
creases represent merely a recoyv- 
ery from an off-year in 1958; in 
other cases, they are all-time highs 
for these particular products. Some 
of the pack leaders were: 


Chlorobenzene up 43% 
Vinyl & vinyl copolymers up 40% 


Sulfa drugs up 40% 
Phenol up 37% 
Liquid synthetic deter- 

gents (sales) up 31% 


Synthetic fibers (except 
rayon and acetate) up 29% 


Trichloroethylene up 23% 
Titanium dioxide up 22% 
Hydrofluoric acid up 22% 
Acetic acid up 20% 
Chlorine up 19% 
Urea up 19% 
Ammonia up 16% 


Ammonia survey 

Also just released by Stanford 
Research (Chemical Economics 
Handbook) are up-to-the-minute 
data on synthetic ammonia pro- 
duction facilities in the U.S. and 
Canada. Response to the survey 
came from 47 of the 50 operating 
companies (44 in the U.S. and 6 
in Canada). Figure 1 shows the 
20 leading U.S. producers, ranked 
in order of producing capacity. It 
will be seen that, in spite of the 
large number of synthetic ammonia 
producers in the U.S., the first 5 
account for more than 40% of total 
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national capacity. Largest 
ducer by far is Allied Chemical 
with slightly over 15% of USS. 
capacity. 

The Canadian ammonia picture 
is somewhat different. Consoli- 


dated Mining & Smelting is in a 
dominating position, followed at 
some distance by Cyanamid of 
Canada. The remaining four pro- 
ducers are of markedly less imjor- 
tance. 


Figure 1. U.S. synthetic ammonia producers (January, 1960). 


CAPACITY 


Mrons Percent CUMULATIVE 
PER YEAR OF TOTAL PERCENT 

l. Chemical 795 15.2 
2. Monsanto Chemical ........ 408 7.8 
3. Phillips Chemical ......... 383 7.3 
335 6.4 

5. Spencer Chemical ......... 314 6.0 42.7 
6. Shell Chemical ............ 183 3.5 
7. Dow Chemical ............ 151 2.9 
8. Commercial Solvents ....... 140 3.7 
9. Olin-Mathieson Chemical ... 138 2.6 

10. Southern Nitrogen ......... 127 2.4 56.8 
11. California Chemical ....... 116 2.s 
12. Mississippi Chemical ....... 113 3.3 
13. Collier Carbon & Chemical . . 110 2.1 

15. Calumet Nitrogen Products... 105 2.0 67.4 
16. Solar Nitrogen Chemicals 105 2.0 
17. Petroleum Chemicals ....... 100 1.9 
18. Hercules Powder .......... 93 1.8 
19. Coop. Farm Chemicals Assoc. 92 1.8 

20. Tenn. Valley Authority ..... 90 Ly 76.6 
4,008 76.6 


Figure 2. Canadian synthetic ammonia producers 
(January, 1960). 


. Cyanamid of Canada .... 
. Canadian Industries .... 
. Sherritt Gordon Mines .. 


. Consol. Mining & Smelting .. 


. Dow Chemical of Canada ... 
. Northwest Nitro-Chemicals . . 
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CAPACITY 
Mrtons Percent CUMULATIVE 
PER YEAR OF TOTAL PERCENT 
207 39.8 
are 125 24.0 63.8 
65 12.5 76.3 
56 10.8 87.1 
36 6.9 94.0 
31 6.0 100.0 
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Picture bright for overseas expansion 


217 percent increase in assets, 155 percent in sales, in Mon- 
santo overseas operation for six year period, says Board Chair- 
man. Consumption abroad up in polystyrene, PVC resin, 


dodecyl benzene. 


AN OPTIMISTIC PICTURE of the pos- 
sibilities for overseas expansion of 
American chemical firms is painted 
by Charles Allen Thomas, chair- 
man of the board of Monsanto 


United Kindom leads 


Reviewing Monsanto’s overseas 
operations, Thomas _ stated that 
chiefly responsible for the 217 per- 
cent increase in assets for the 1953- 


Monsanto executive pointed out 
that while 100 percent ownership 
gives complete freedom of man- 
agement, there often is local dis- 
crimination against the foreigner. 
Under the commercial codes of 


Chemical. The gross overseas : 
" assets of Monsanto have increased > period Panos the United ming: some nations, a minority holding 
217 percent, from $72 million in percent can vote equally with 
1953 to $228 million in 1959. This Pacific rp = pascent. In ne the majority shareholder on policy 
makes foreign assets about 17 per- — che decisions. 
cent of the company total, while fo, by the Monsanto’s prospectus for the 
sales amount to about 20 percent bright. While shipments 
of the total. Despite increasing of bulk chemicals may increase, 
competition there are opportunities pe a _— ae emisphere Thomas said, and export sales may 
to be found overseas, Thomas told ™ shrink, their dollar volume may not 
| the National Federation of Finan- in listing war weyers of setting necessarily decrease. But move- 
cial Analysts Societies annual con- “P °Perations, he included provid- nent of the more sophisticated 
; vention in New York City. ing know-how in exchange for groups of specialty chemicals is 
. The attraction for American ©4¥ity; know-how plus dollars; increasing. These require greater 
3 business to invest abroad is lower P@rtnerships or mergers, and raw technical sales and service effort, 
labor and research costs and the materials in exchange for local but command higher profit mar- 
‘ cutting into American exports of currency to acquire equity. The = gins. 

; j . group of the MIT chemical engineering faculty 
faster at the moment than in this has been relieved temporarily of teaching duties to carry out 
country, is responsible, according “a thorough review and possible revamping of the undergradu- 
to Thomas. In eleven countries, ate program Detailed implementation of the desired 
Monsanto's overseas _ operations changes is slated to begin with the Fall term, evolution of the 
whole program will probably take several years. 

1e growing markets. 

Consumption figures for the five New entry in smog control race 
year period 1954-58 show a con- A system which combines direct combustion with catalytic 
siderable increase in: oxidation to burn from 80 to 90% of hydrocarbons and CO in 

auto exhausts is under development at Union Carbide. “Spe- 
; © Polystyrene, 175 percent in cial new catalysts” are said to be the heart of the high-tem- 


France, 56 percent in Canada, 233 
P 
percent in Argentina. 


© Polyvinyl chloride resin, 308 
percent in Japan. 


* Dodecyl benzene, 289 percent 
in Italy. 

In all of these countries, Mon- 
santo has an affiliate company. 
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perature device which is claimed to pass the requirements 
recently set up by the California Department of Public Health. 


Chemical uses for depleted uranium stockpile 
A recent AEC report on Potential Nonnuclear Uses for De- 


pleted Uranium suggests that catalysts may prove to be a major 
use for stockpiled uranium from which the fissionable isotope 
has been extracted, particularly if specific catalysts can be devel- 
oped for large-scale application in the refining and petrochemical 


areas. 
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CROLL-REYNOLDS 


Nature produces refrigeration (snow, 
sleet, and hail) indirectly by change of 
atmospheric pressure to bring warm 
water vapor in contact with cold air. 


As a method of industrial refrigera- 
tion, jet vacuum refrigeration is thor- 
oughly established and is successful in 
many hundreds of industrial plants in 
capacities varying from a few tons to 
4500 tons. 

The unit sketched can be placed out- 
doors and operated continuously or in- 
termittently in any climate. The equip- 
ment adapts itself readily to automatic 
control or is very easy to control manu- 
ally. The unit is self-supporting. There 
are no moving parts, no noise, no vibra- 
tion. The maintenance and supervision 
required are negligible. 
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NO CHEMI SERIGERANT OR 
ABSORBENT TO LEAK, CORRODE OR CRYSTALLIZE 


+ 


While most vacuum installations are 
used to cool water, vacuum cooling is 
particularly efficient for cooling chemi- 
cal solutions. Instead of the usual ex- 
pensive heat transfer surface, only 
simple corrosion-resistant vessels are 
needed. Some process plants have 
dozens of separate units totaling thou- 
sands of tons of refrigeration just for 
the purpose of cooling chemical solu- 
tions. Their record of savings is re- 
markable. 


There are many other applications, 
too. Fresh vegetables and other moist 


In each case, water is its own re- 
frigerant or cold air serves the pur- 
pose. Jet vacuum refrigeration comes 
nearest to this natural refrigeration. 


solids are readily cooled by jet vacuum 
refrigeration. By adding a heat ex- 
changer bundle inside the vacuum 
chamber, gases can be cooled without 
circulating any liquid. In some cases, 
the automatic de-aerating effect of 
vacuum cooling is important. 

Many installations of old style me- 
chanical refrigeration could be re- 
placed profitably with vacuum refrig- 
eration, which costs much less to buy 
and somewhat less to operate. 


All inquiries will be given careful 
engineering study without obligation. 


Main Office: 751 Central Avenue, Westfield, N. J. 

New York Office: 17 John Street, N.Y. 38, N. Y. 
Chill-VACTORS® + Steam-Jet EVACTORS® + Aqua-VACTORS® + Fume Scrubbers - Special Jet Apoaratus 

For more information, turn to Data Service card, circle No. 4 


For more information, circle No. 123 > 
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Sodium Dispersions Now 
Sold by Several Companies 


Many types of sodium dispersions are 
now being sold commercially by several 
companies. These firms already prepare 
sodium dispersions for their own chemical 
manufacturing operations, and so are fa- 
miliar with the techniques involved. 

Sodium dispersions, of course, have been 
recommended for many years for their 
high surface area and, consequently, high 
activity in reactions such as Claisen con- 
densations, Wurtz type reactions, sodium 
alcoholate preparations, metalations, prep- 
arations of sodium alkyls and aryls, poly- 
merizations and many others. Until disper- 
sions were offered for sale commercially, 
however, they had to be made by the user 
in situ as required. Some special equip- 
ment and operator training are needed for 
dispersion preparation, and it is believed 
that these needs may have discouraged use 
of dispersions on a broader scale in the 
past, especially where small quantities 
were involved. The availability of commer- 
cial dispersions now is expected to in- 
crease their use in chemical reactions. 

One supplier offers two standard types 


of sodium dispersions. The 
first is a solid composed of | MoRE 4 
50% sodium and 50% paraf- 


Chemistry Booklet for 
The Elementary School 
Teacher Supplied by MCA 


“Matter, Energy and Change”, a booklet 
containing a course of study in chemistry 


for elementary school children, is being 
offered to school supervisors and teachers 
at below-cost prices, as an educational 
service of the Manufacturing Chemists’ 


Association. 


The 50-page booklet attempts to supply 
up-to-date knowledge to the science edu- 
cator in the rapidly growing and changing 
field of chemistry. It presents this knowl- 


Complete Property Data 


| theoretical workers. It should also be use- 


edge by outlining a series of explorations | 
for the children. For youngsters through 
third grade, there are explorations into 
materials, changes, water, air and plants. 
For older children through sixth grade, | 
there are explorations into the nature of | 
matter, chemical reactions, electricity and 
matter, chemical tests, crystals and photo- | 
graphy. | 

This booklet represents a part of MCA’s | 
extensive aid-to-education activities, de- 
signed to stimulate the understanding of 
chemistry at many levels. 


Prepared by U.S. Industrial Chemicals Co. 


CHEMICAL NEWS 


A Series for ¢ Chemists and Executives of the Solvents and c chemical c consuming Industries 


Up-To-Date Catalog 
On Ethyl Aleohol Now 
Available from U.S.I. 


132-Page Book Contains Complete Information on Pure 
Ethyl Alcohol and Denatured Alcohol Formulations 


U.S.L.’s new Ethyl Alcohol catalog has just been published. Type style and 
format of the up- -to- date edition have been carefully selected for easy reading. 


| 
On Pure Nitric Acid | 
Published Recently | 


The most current and accurate informa- | 
tion available on the physicochemical 
properties of pure nitric acid has been col- | 
lected, evaluated and presented in a 23- 
page report in the April issue of Chemical 
Reviews, a bimonthly publication of the | 
American Chemical Society. The report | 
includes discussions and data on: various 
methods of preparing nitric acid; all phys- 
ical properties; self-ionization; thermo- 
dynamic properties; stability. It concludes 
with a list of the 216 references the authors 
used in compiling their data. 

This collected information should be of 
particular value to laboratory, design and 


ful to those engaged in the production, 
handling and storage of highly concentra- 
ted solutions of nitric acid for rocket fuel 
applications, as well as industrial pro- 
ducers and users of the material in any 
concentration. 


Polyethylene Pipe and 
Fittings Joined by Fast 
Heat Sealing Technique 


A patented process has been reported 
for joining polyethlene pipe and fittings, 
using nothing but heat and a special tool 
of simple design. In the process, called 
“Polyfusion”, the outside of the pipe and 
inside of the fitting are heated on the Poly- 
fusion tool and joined together to form one 
homogeneous piece. Any conventional heat 
source—flame or electric—can be used. No 
glue, cement, solvent or other material is 
needed. It is reported that only 10 to 20 


Comprehensive and thoroughly documen- 
ted, this illustrated catalog covers: 


| (1) Pure ethyl aleohol—properties, speci- 


fications, shipping data. 

Specially denatured alcohol formulas 
—authorized denaturants, composi- 
tions and uses; properties; shipping 
data. 

Completely denatured alcohol for- 
mulas—authorized compositions, spec- 
ifications, properties, shipping data. 

Proprietary solvents: SOLOX®, FIL- 
MEX® and ANSOLS®—authorized 
compositions, uses, specifications, 
properties, shipping data. 

In addition, there is a section on the 
general properties of ethyl alcohol, includ- 
ing graphs, tables and bibliography, and 
a section on methods of testing. Appen- 
dices include standards, tests and assays of 
the ACS, NF and USP; container descrip- 
tions; gauging techniques for drums, tank- 
trucks and tankears; and methods of hand- 
ling. A glossary of terms 
completes the volume. Sec- | MORE 4 


tions are tabbed for quick 
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seconds are required to fuse a joint. 
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ADVERTISEMENT 


This entire page is a paid advertisement 


Prepared by U. S. Industrial Chemicals Co. 


U.S.I. CHEMICAL 


June * 
Alcohol 


CONTINUED Catalog 


reference and each section has a table 
ol contents, 

\ 20-page Government Regulations sup- 
plement is contained in a pocket inside the 
back cover, so that it can be easily re- 
placed when changes are made in federal 
regulations. You can obtain a copy by 
making a request on your company’s 
letterhead. 


} CONTINUED 4 Sodium 
Dispersions 
fin or naphthalene binder, shaped into one- 
pound bricks. The other is a liquid made 
up of 50° sodium and 50% mineral oil. 
The company also offers other liquid dis- 

persions us required. 

A second company is marketing a 
crushed solids dispersion containing 50% 
sodium and 50°, napthalene, as well as a 
dispersion gel consisting of 509 sodium 
and 2% aluminum stearate in mineral oil. 

Still another company supplies four 
standard types of dispersions: 30%% sodi- 
um and 50°, sodium in xylene, and 30% 
sodium and 50% sodium special 
naphtha cuts. They will also supply min- 
eral oil dispersions on request. 


New Microporous Films of 
Polyethylene Repel Water 
But Transmit Vapors 


It is reported that a technique has been 
developed for producing extremely fine, 
uniform, interconnecting pores in poly- 
ethylene films. This makes the plastic 
vapor-transmitting and water-repellent at 
the same time. Films so prepared are 
being investigated for use in clothing, fil- 
ters, medical equipment, solar water puri- 
fication apparatus, electrodialysis equip- 
ment and other specialty applications. 

As normally produced, these polyethy- 
lene films are said to have a porosity of 


Riboflavin US.P. 


about 80° 


| tremendous range of properties, 


Ethy! Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
Denotured Alcohol Solvents SOLOXW®, FILMEX®, ANSOLG@M, 


with all pores in the 8-12 | 
micron range. Because of this extremely 
high void volume and the interconnecting 
structure, gases and vapors can diffuse | 
through the films with very little inter- 
ference. But because the polyethylene it- 
self is hydrophobic, surface tension pre- 
vents water or aqueous liquids from 
penetrating the extremely fine pores. In 
this way, the material transmits water 
vapor but is completely water-repellent. 

The pore structure is reportedly 
achieved through the use of starch as a 
leachable material. Polyethylene resin and 
starch are mixed, and the mixture is con- 
verted to sheet by any of the conventional 
methods such as calendering or extrusion. 
At this stage the starch in the sheet is 
encapsulated in very thin walls of poly- 
ethylene. 

Next the sheet is immersed in boiling 
water to wet and expand the starch. Corn- 
starch, for example, will swell to well over 
twice its original volume. The expansion 
ruptures the plastic walls encapsulating 
the starch and results in the interconnect- 
ing pore structure. Starch is then removed 
by sulfuric acid hydrolysis and leaching. 

It is claimed that by selecting starches 
of different particle sizes, altering the 
basic process, and varying the plastic for- 
mulation, a great variety of microporous 
plastic materials can be made having a 


Photomicrograph (200 magnification) shows 
typical pore structure of microporous poly- 
ethylene film. (Courtesy ESB—Reeves Corp.) 
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Pharmaceutical Products: 
USP, Intermedictes 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, 


Caustic Soda, Chiorine, 


Organic Sol and Int diates: Normal Buty! Alcohol, Amy! Alcohol, 
Fuse! Oil, Ethyl Acetate, Normal Buty! Acetate, Diethyl Carbonate, 
DIATOL@, Diethyl Oxolate, Ethyl Ether, Acetone, Acetoacetanilide, 
Acetoacet-Ortho-Chioranilide, Acetoacet-Ortho-Tolvidide, Ethyl Aceto- 
acetote, Ethyl Benzoylacetate, Ethy! Chloroformate, Ethylene, Ethy! 
Sodium Oxalacetate, Sodium Ethylate, Urethan US.P. (Ethyl Corbamate), 


MICROTHENE ... 


distributors). 


PETROTHENE . .Polyethylene Resins 
Finely Divided Polyethylene Resin. 


Animal Feed Products: vi- 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Polyethylene in powder form, a new development 
for coating metals, textiles, paper, glass, etc., 
tor molding and other purposes, is described in 
technical data bulletin now available. Said to 
open new uses for polyethylene No. 1 


Etching solution now on market makes fluorocar- 
bon polymers bondable to other materials. Mate- 
rial is activated form of sodium in solvent. Extracts 
fluorine from surface, leaves carbonaceous film 
compatible with adhesives °. 


Health factors in safe handling of chemicals is 
subject of first in series of pamphle ts on satety 
to be sold at nominal cost by MC amphlet is 
designed to acquaint non-chemists in chemica! 
plants with toxicological terms, toxicity mecha- 
nisms, first aid principles o. 1602 


ity 


New portable 
measuring Solu Bridge ‘or measuring tidal move 
ments, salinity, industrial pollution, etc. is now 

on market. Covers, in ranges, 40C-400,000 
micromhos/CM specific conductance. No. 1603 


P. ble water soft recently developed works 
by electric membrane process, is claimed 500 
times more efficient than comparable electrical 
devices. Said to soften 2 gallons of hard water 
per hour on 10 watts of electricity No. 1604 


Coagulant aids. described in new bulletin, are 
used in municipal and industrial water systems, 
waste waters, cold and hot process softening, 
oil field watertlooding, brine clarification, color 
removal, high solids-liquid separation. Noe. 1605 


hatoeslect 


New miniature infrared p' ic 
(proximity sensor) contains both light source 
and pick-up head in one smal! housing. Simpli- 
fies installation and operation in many count | 
and control applications °. 


New di ts and inhibit have been devel- 
oped to ‘pr event formation of sludge in fue! oils 
Dispersants are dialkyl! dimethyl! ammonium 
chlorides. Series of 14 fatty amine derivatives 
comprise the group of inhibiiors No. 1607 


Chemical fume scrubbers o! fiberglass-reiniforced 
polyester resin now being designed. Units up 
to 47 teet high by 10 feet in diameter have been 
made. Plastic shesen for strength, lightnes 

chemical and flame resistance. o. 1608 


Story of chemistry is subject of new book now 
being sold. Part I includes Egyptian, Greek 
Arabic chemical knowledge and Western work 
to discovery of oxygen. Part Il carries through 
latest discoveries in nuclear chemistry. No. 1609 


DL-Methonine, N-Acetyl-DL-Methonine, Urethan 


ihatic Fertil er Solution, Sulfuric Acid 
Metallic Sodium, Sodium Peroxide. 


Methionine, MOREA '® Premix (to authorized mixer- 
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DESIGNED FOR RELIABILITY THROUGH 
WESTON "UNITIZED” CONSTRUCTION 
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COMPACT WESTON RECORDER 
CONTROLS TEMPERATURE 

OR PRESSURE 

PRECISELY... AUTOMATICALLY 


The Weston Elapsed Time Controller is especially 
designed for batch type operations where precise timing 

is an important process factor. It provides interchangeability of 
temperature and pressure systems, and covers the complete 
range of Bourdon tube type instruments. All classes of thermal 
systems are available to suit the individual applications. 

Model 7003 is activated by an external button, stops after 
preset interval, and automatically resets for the repeat cycle. 
A large-capacity pen operates with a minimum of pressure, 
assuring clear, sharp records on a 12” chart. 

The unit is housed in a dust and moisture-proof case which is 
conveniently designed for panel or wall mounting. 

All internal components are mounted on the basep!ate, and are 
integrated in a simple design for maximum efficiency 

and sustained accuracy. 

Ask your local Weston representative for complete information 
on this and other Weston instruments for industry, or write 

for Catalog 08-705, Weston Instruments Division, Daystrom, 
Incorporated, Newark 12, N. J. 

International Sales Division, 100 Empire St., Newark 12, N. J. 
In Canada: Daystrom Ltd., 840 Caledonia Rd., Toronto 19, Ont. 


Operation: 115 volts, 60 cycles. Time ranges: 
1, 5, 12 of 24 hours. Minimum timer setting 4% 
of timer range. Pneumatic Control ~ 2-50% 
proportional band. SAMA stondord electric 
chart drive. Rugged bridge-type pen orm swe- 
pension. 4.75” pen travel. 


DAYSTROM incorrorateo 


WESTON INSTRUMENTS DIVISION 
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KENNECOTT’S NEW $30-MILLION COPPER REFINERY 
DEMONSTRATES KELLOGG’S ECONOMIC APPROACH TO 
PLANT ENGINEERING, PROCUREMENT, CONSTRUCTION 


Kennecott’s new plant in Anne Arundel 
County, Maryland, is the newest and most 
modern electrolytic copper refinery in the 
United States. A model of efficient and 
economical execution, it is the result of 
close teamwork between Kennecott Refin- 
ing Corporation and The M. W. Kellogg 
Company—to whom Kennecott assigned 
over-all responsibility for engineering, pro- 
curement, and construction. 

This $30-million project demonstrates 
‘how large and complex plants can be de- 
signed and built for the optimum predeter- 
mined investment when all phases of the 
job are integrated into one unified opera- 
tion by a single contractor. The method 
and the results are typical of the way 
Kellogg has worked with leading oil refin- 
ers, chemical companies and ore benefici- 
ating firms. 


Many design and engineering innova- 
tions resulted from this relationship. 
Among them were various ways to facili- 
tate materials handling and expedite prod- 
uct flow. These included: a specially de- 
signed automatic anode take-off machine; 
straddle trucks for moving cathodes; and 
semi-automatic bundling for copper billets. 
Plant construction also was speeded by 
Kellogg, and erection costs cut, by produc- 
tion-line pouring—right in the plant—of 
1,000 huge concrete cells, and by training 
workers on the spot to fabricate over 
95,000 feet of plastic pipe at the plant site. 

The complete story of Kellogg’s engi- 
neering-procurement-construction assign- 
ment for Kennecott is available to you in 
a 12-page folder. You are also invited to 
send for Kellogg’s brochure— ‘Planning 
the New Plant for Profits’’. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17 


A SUBSIDIARY OF PULLMAN INCORPORATED 
Offices of Kellogg subsidiary companies are in Toronto, London, Paris, Rio de Janeiro, Caracas, Buenos Aires 


Below is the new electrolytic copper refinery of Kennecott Refining Corporation (a subsidiary of Kennecott 
Copper Corporation) in Anne Arundel County, Maryland. Engineered and built by The M. W. Kellogg Com- 
pany, this plant is expected to have a monthly capacity of 16,500 tons of 99.95% purity copper by mid-July. 
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nozzle for 


every spray 


job! 


if the 


liquid can be 


sprayed with 


direct-pressure 


rely on 


MONARCH 


advanced-design 


NOZZLES. 


Many industries make 
Monarch Spray Nozzles 


standard equipment. 


Washington 
scope 
Business brisk 
at OSW 


ONE OF THE GREATEST GROWING 
NEEDS of the U.S.A. is fresh water. 
The largest potential sources of fresh 
water is the sea water that is avail- 
able in endless quantities along our 
4,840 miles of coastline. During the 
seven years of its existence, the Office 
of Saline Water, a very small unit of 
Secretary Fred Eaton's far-flung De- 
partment of Interior, has examined 
and analyzed hundreds of | saline 
water conversion processes. During 
that time, all of this technological and 
economic research has probably cost 
the American taxpayer less than it 
has cost to maintain the animals in 
the Washington Zoo. The budget has 
been out of all proportion to the 
work performed or to the magnitude 
of the need. 

This fiscal vear business has been 
especially brisk at the Office of Saline 
Water. The cause of this bustling 
activity has been the passage of Pub- 
lic Law 85-883 which authorizes the 
expenditure of $10,000,000 for the 
erection of five saline water conver- 
sion plants. What has really decided 
the office to get into high gear is the 


on the coast—one on the Pacific, one 
on the Gulf, and one on the Atlantic. 


With such a program to administer, 
comprising the choice of sites and 
processes and the actual construction 
and ultimate operation of five new 
plants, it is easy to understand that 
the 7 engineers, 2 chemists and 16 
nontechnical people comprising the 
staff under its Director, Dr. Arthur 
L. Miller, is one of the busiest groups 
in the United States government. The 
high interest shown by this organiza- 
tion seems to have infected the entire 
segment of American industry con- 
cerned with the design, fabrication 
and construction of chemical engi- 
neering equipment. At this writing, 
275 sets of bid plans have been 
bought—plans covering the distillation 
falling-film long-tube vertical evapo- 
rator process plant to be located at 
Freeport, Texas. Bids will be opened 
on May 24, 1960 at Washington, 
D.C. 


Bid dates are yet to be announced 
for the four remaining processes. At 
this writing, the site has yet to be 
chosen for the fifth, the freezing proc- 
ess plant. As a matter of fact, the 
specific freezing process to be used, 
must still be selected. The Office of 
Saline Water in its effort to be sure 
that no good bets will be overlooked, 
has always presented the Process Se- 
lection Board with a volume of data 
on every conversion process that 


showed a reasonable chance of eco- 


Monarch's advanced design 
reduces clogging and 
guarantees dependable 
applications to.... 


nomically producing desalted water. 
(The board members, who represent 
science, industry, and government, 


requirement of the law making it 
mandatory for the selection of proc- 
esses for the demonstration plants to 
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be chosen by certain fixed dates, the 
last of which was March 2, 1960. A 
few days earlier, on February 26, 
1960, the Department oi Interior an- 
nounced that the process on which 
the fifth demonstration plant design 
would be based, is the freezing 
process. 

Prior to that, the selection of proc- 
esses and sites had all been made well 
within the time limit and other re- 
quirements set by the law. One plant 
had to be located in the arid south- 
west. Another was required to be 
located in the northern great plains 
area. And three had to be located 


Selection of sites and processes to date: 


No. Location Process 


1. Freeport, Tex. 


3. Webster, S.D. Electrodialysis 


4. Roswell, N.M. 


Distillation falling-film long- 
tube vertical evaporator 
2. San Diego, Calif. Multi-stage flash distillation 


are: Dr. Ralph A. Morgen, President 
of Rose Polytechnic Institute, Chair- 
man; Mr. Dudley F. Phelps, President 
of The J. G. White Engineering Cor- 
poration, New York; Captain Ivan 
Monk, Bureau of Ships, United States 
Navy). The fifth process, the freezing 
process, has been no exception. 
There have been three freezing 
processes considered that have stimu- 
lated the hopes of the OSW: the 
Carrier Process, the Cornell Process, 
and the recently announced Struthers 
Wells-Scientific Design Process. Much 
has been published about the Carrier 
Process, the pilot plant of which was 


Engineer 
W. L. Badger Associates, 
Ann Arbor, Mich. 
Fluor Corp., 
Los Angeles 
Bureau of Reclamation, 
Denver 


Forced circulation vapor 


compression distillation 


S. ? Freezing process 
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demonstrated to che interested public 
at Syracuse, New York, last October. 
This plant is currently being moved 
to Wrightsville Beach, North Caro- 
lina, where sea water for further 
experimentation is more readily avail- 
able. Blaw-Knox is building a pilot 
plant based upon the Cornell Process 
to be located at St. Petersburg, 
Florida. Thus far, the work on this 
process has been confined to labora- 
tory experiments performed under 
Professor Wiegandt at Ithaca, New 
York, all of which has been reported 
in the literature. 

The dark horse in the race is the 
new Struthers Wells-Scientific Design 
(SW-SD) Process, just recently re- 
vealed. Under the sponsorship of the 
Office of Saline Water, experimental 
work on this process that separates 
fresh water from sea water by first 
producing pure ice crystals and then 
separating them by a continuous cen- 
trifuging process has been quietly 
going on for many months at the 
Struther Wells Corporation plant in 
Warren, Pa., under the direction of 
Hans Svanoe—a veteran designer of 
crystallizers and profitable crystaliza- 
tion processes with a successful ex- 
perience record of over a quarter of 
a century. 

It’s still very difficult to get the 
details of this process. However, some 
things are known about it. The im- 
portance of the process is the antici- 
pated low over-all cost of fresh water 
production. This expected low cost 
of production is said to be based upon 
the control of ice crystal uniformity, 
size and growth habit. By closely 
controlling supercooling, by using a 
carefully chosen recoverable hydro- 
carbon refrigerant in direct contact 
with the sea water, uniform hexagonal 
ice crystals are produced. Equally 
important to the economy of the 
SW-SD Process is an extremely effi- 
cient continuous process for separat- 
ing salt-free ice crystals from the 
effluent. 

No one knows just how well the 
processes now under consideration by 
the Office of Saline Water will he ‘Ip 
relieve the growing water shortages 
in the U.S.A. Indeed, they may pro- 
vide our State Department with an 
attractive lure to induce underdevel- 
oped water-short countries to look to 
the West. In any event, it looks like 
the OSW is about to hand the Amer- 
ican tax payer a great bargain. Noth- 
ing is more important to the U.S.A. 
than new sources for fresh water. Few 
consequential government develop- 
ment programs have produced such 
great prospects for so little money, 
—Jos. L. Gillman, Jr. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


A COMPLETE | 
INTEGRATED SERVICE 


SPECIALISTS 


FEINC) 


For more information, turn to Date Service card, circle No. 105 
June 1960 25 


offered by 
¢ 
. 
oinurst 
CENTRIFUGALS 
A merican act and e tals. Ine. 
4 EAST MOLINE, ILLINOIS 
| 


letters 
to the editor 


separation 


off-base 


Cc é Nd T R i F U G A L S The editorial comment is interest- 


ing, but I venture to suggest that 
both Dr. Harrison and the editor are 
somewhat superficial in their analysis. 
Perhaps I should say instead that I 
don’t believe these comments have 
local application. 

If you know of any mathematicians 
or scientists who would like to teach 
school in Akron, please give me their 
names. If they are seriously interested 
in such a job, and if they offer some 
indication of teaching proficiency, we 
will have no problem of qualifying 
them for a teaching position. Please 
note that we are interested in full- 
time teachers only. Part-time service 
has never proven at all satisfactory. 

Since 1955 we have been pursuing 
an intensive program of combing all 
sources for potential teachers. We 
have hired a vast number with de- 
grees in the arts and sciences, not in 
education. We have an arrangement 
with the University whereby we can 
give these people the rudiments of 
teaching techniques in a minimum of 
time. I do not think we are unique 
in this policy, although I suspect we 
Photo courtesy of Merck & Co., Inc. are more active in pursuing it than 
in other communities. Dr. Harrison’s 


BATCH-O-MATIC’ PROVIDES suggestion, and the editor's blind ac- 


ceptance of this suggestion, is simply 


EFFICIENCY AND CONSTANT QUALITY CONTROL | winformed. 


I should like to point out one other 
factor which Dr. Harrison apparently 


overlooks. He implies that because 
The completely automated BaTCH-0-MaTIC re- the person has subject competence 


duces exposure time to maintain product stabil- he is qualified as a teacher. This is 
ity in centrifugal extractor operations. They can just not true. How many college 
titanium or other alloys. Corrosion-resistant Red in thelr sublect Geld, were any 
coatings may be specified. good as teachers? I recommend cau- 


Lo . . tion in supporting the viewpoint that 
iw « . . 
, compact design and exclusive CENTER scientists and mathematicians are 


SLUNG" suspension enable BATCH-O-MATIC to automatically competent teachers. 
handle greater out-of-balance loads with mini- Dr. Harrison comments about our 
mum vibration. Low-speed plowing prevents usual salary schedule and offers no 
crystal degradation. See complete data in the solution. The criticisms of this salary 
TOLHURST section in Chemical Engi iow Cot system are equally obvious to all of 
a us who are in the business. Dr. Har- 
alog, or write Dept. CEPT-660 for free bulletins. rison has not suggested anything that 
is new to us. We must accept the 
fact that we on the Board are reason- 
Mz =! certainly establish a merit system o 
n chine and Meta Ine payme nt if the problems were not 
— : formidable. The suggestion that we 
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maintain acquiescence simply because 
of tradition is insulting to those of 
us who are mixed up in the educa- 
tion business. 


P. S. SHERMAN 


Operating Manager 
Chemical Division 
Goodyear Tire & Rubber Co. 

In addition to his other duties, 
Reader Sherman is president of the 
Akron Board of Education, a com- 
mendable civic attainment. He takes 
issue with the editorial as concerns 
his local situation. Naturally, there are 
exceptions and the more the better. 
Unfortunately, space did not permit 
inclusion of more of Dr. Harrison's 
remarks. His main theme is for an 
upgrading of educational offerings, 
and he suggests two ways. One, the 
utilization of industry-trained (and 
perhaps retired) engineering talent, 
and two, adoption of a merit pay 
scale in the schools. A third sugges- 
tion is for more rigid entry require- 
ments for colleges rather than simply 
expanding the physical plants. Dr. 
Harrison's reply will be in July CEP. 
-Ed. 


Computer Abstract Goof 


To the Editor 

Please note that Equation 1 of 
Abstract (051), page 88 of the May 
issue of CEP, should read: 


C. D. HoLLAnp 
Professor of Chemical 
Engineering 
We hope the computer does a better 
job of catching these than our proof- 
reader does—Ed. 


Classification not the answer 


To the Editor 

I have read with interest the pub- 
lished letters entitled “Coded articles” 
and “Work’s in progress” by B. E. 
Lauer and Rollin D. Morse, respec- 
tively. (April, 1960) 

I am not going to attempt to dis- 
cuss what is said in these letters be- 
yond a comment or two. 

The use of code numbers to iden- 
tify and indicate the subject-matter 
contents of articles is in use in a 
limited manner in Europe and has 
been used there for a long time. This 
practice has not been growing, how- 
ever, and apparently has not “caught 
on.” Articles are not good, clear-cut, 
subject-matter units as a class of in- 
formation and total content (a key to 
all of the new information) cannot 

continued on page 28 
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INCREASE PRODUCTIVITY 


FEINC custom designs every filter for the spe- 
cific application. This insures greater yield with 
less downtime over longer periods of continuous 
operation. Standard sizes range from 5 to 800 
sq. ft. of filtering area. 


The FEINC sTRING DISCHARGE filter eliminates 
blow-back and produces a cake of low moisture 
content. precoaT filters give high clarity of 
effluent and flow rates. A complete line of 
SCRAPER and ROLLER DISCHARGE filters is avail- 
able. The HORIZONTAL filter offers extremely 
high hourly output. See complete data in the 


FErnc section in Chemical Engineering Catalog, 
or write Dept. CEPFE-660 for free bulletins. 
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effectively be designated by code 
numbers, A series of new compounds 
is an example. Furthermore, for effec- 
tive searching, by means of such num- 
bers either for current information or 
for information accumulated during 
a number of years, one would have to 
have access to hundreds of periodi- 
cals and a search would be very time- 
consuming. Dr. Lauer speaks of a 
secretary or librarian doing the select- 
ing of articles for review by a techni- 
cal man. Furthermore we have found 
that the keying of information can be 
done much better by a small group of 
well-informed expert indexers work- 
ing together with the help of guiding 
files than it can be done by many 
thousands of scattered, inexperienced 
authors. 

I agree that standardization 
terms is valuable in any field of sci- 
ence or technology, but I do not re- 
gard a standard subject-matter list as 
essential for good indexing. Scientific 
information is too much alive for 
that. Standard definitions of terms, 
yes, but standard key words listed to 
serve as inclusive subject-index head- 
ings, no. The subject indexes to 
Chemical Abstracts avoid unnecessary 
changes in index headings, but, with 
cross references to bind things to- 
gether, the index headings change 
good deal (increase and alter) from 
year to year. 

Indexing information (providing a 
key thereto) is not a matter of classi- 
fication. Classification helps to a de- 
gree, but it is not the objective and 
too much reliance upon classification 
tends to destroy the effectiveness of 
such a key. 


of 


E. J. CRANE 
Director and Editor 
Chemical Abstracts Service 
Mr. Crane speaks with a back- 
ground of 44 years as editor of 
Chemical Abstracts—Ep. 


Documentation kits for sale. 


To the Editor 

For some time now, I have fol- 
lowed the debate in “Letters to the 
Editor” concerning documentation 
problems, The most recent spate of 
correspondence has finally galvanized 
me into writing you concerning some 
of the things we are doing. 

For the past five years we have 
been supplying a documentation kit 
to members of the Society for Nonde- 
structive Testing (SNT) which sup- 
plements their six issue per year 
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journal and microfilm service. The 
Society markets the kit and receives 
a commission for each sale. 

The SNT kit contains over 400 
technical articles beginning with the 
first issue in 1942 up to the last in 
1958. Currently, we are working on 
1959 and will issue this as a supple- 
ment in the near future. From time to 
time we hope to issue other supple- 
ments such as patents, trade data, and 
iron curtain literature. When the 
member purchases a kit, he receives 
a documentation system ready to go 
with instructions included and _ all 
cards coded and prepunched. En- 
coded blank cards are available so 
that a user can enter his own data 
in the system and still have it com- 
patible with the documentation in 
this field. 

Our system has the interesting vir- 
tue of providing a permanent refer- 
ence source which becomes more 
valuable as time passes. SNT’s set of 
microfilm of all journals since 1942 
now is priced at about what our kit 
sells for. By no stretch of the imagi- 
nation can microfilm be considered as 
an integrated reference system. 

Incidentally, we have proposed 
several systems to magazines where 
they would offer a kit as a service to 
their readers. 

Henry N. STAats 
President 
Facsi Inc. 


ASQC has its code 
To the Editor 

Your letter to the editor on Page 
26 and 28 of the April 1960 issue of 
Chemical Engineering Progress about 
coded articles struck a familiar note. 
The American Society for Quality 
Control has undertaken such a step as 
you have suggested and now lists all 
its papers wit the appropriate code. 
I am asking Mr. G. R. Foster, man- 
aging editor of Industrial Quality 
Control to send you a copy of the 
paper describing the code and sug- 
gested method of use. I hope you are 
successful in your program. 

R. S. BincHaM, Jr. 
Manager, Quality Control Dept. 
The Carborundum Co. 

Reader Bingham refers to Dr. B. E. 
Lauer's letter—Ep. 

NOTE: The subject of indexing has 
generated considerable interest with- 
in and without the Institute. A sub- 
committee has been hard at work and 
two developments are on the horizon: 
One a thesaurus on chemical engi- 
neering; the other a possible combina- 
tion of abstract and key word list for 
CEP articles. More on both in later 
issues—Ep. 
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NATURAL AND 
MAN-MADE 
_ FILTER MEDIA 


FABRIC CONSTRUCTION DETAILS ARE NOT 
ENOUGH! CORRECT DESIGN AND FIT 
AFFECT FILTER MEDIA LIFE AND PERFORMANCE 


FEON manufactures correctly designed 
© Anode bags and diaphragms 


Centrifugal liners 
Dust tubes 


Pressure leaf discs 
Pressure leat sacks 
Vacuum disc sector bags 


FEON 


Plate and frame filter covers 


Vacuum drum covers, belts, blankets 
Yardage produced or slit fo width 


See complete data in the FEON section in Chemical Engi- 
neering Catalog, or write Dept. CEPF-660 for Bulletin A180. 


FEON* 


For more information, turn to Data Service card, 


LIQUID 
SOLIDS 


separation 


circle No. 109 


1960 29 
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Machine and Metals, Ine. ee | 

EAST MOLINE, 


ARDEN CITY 


tough, durable 
at sub-zero or 
high temperatures 


Corrosive fumes — abrasive materials — ex- 
tremes of temperature; Garden City Stainless 
Steel Fans are efficient, trouble-free under the 
most grueling conditions. Or, if required, we 
will construct a fan of other metals—alumi- 
num, brass, bronze, monel—to adapt it to 
your needs. We can offer a variety of pro- 
tective coatings and paints, too. 


WRITE TODAY, giving the details 


of your application; we'll be glad to sub- 
mit our recommendations, tailored to 
your needs. Or— 

Send for information on 

Garden City's ‘Fans for Industry” 

* Radial blade 

* Forward curve 

* Material handling 


MEMBER OF AIR MOVING AND CONDITIONING ASSOCIATION, INC. 


REPRESENTATIVES IN LEADING CITIES 


BLOWER Co. 


805 North Eighth St., Niles, Michigan 
For more information, turn to Data Service card, Circle No. 47 
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VALVES 


for © Asphalt 
Pitch 
Tar 
Sulphur 
Varnish 
Waxes 
© Heavy Oils 
Chocolate 
© Phthalic Anhydride 


0” ¢ Viscous Materials 
and heat with Steam, 
Hot Oil, Dowtherm, 
Hot Water 


1144" x2" to 8" x1 


Types 
2 and 3 way 
Lubricated 


Non-Lubricatea 


Materials 
In stock—Semi-Steel 
On order—Ni-Resist 
Ductile lron, Steel, 
Stainless Steel 


Operation 
Standard —Wrench 
On order—Gear, 

Air, Hydraulic 


These jacketed plug valves have been used for 
over 30 years in service where reliable opera- 
tion is demanded and extremes of operating 
conditions must be met. Heavier than standard 
flanges provide ample strength for highly 
stressed bolting and rough handling. 


All valves are provided with a thrust ball 
screw adjustment under the plug to regulate 
seating. The screw is also used as a jack to 
free plug during disassembly. 


Shipment 
Stock on most sizes and types in Semi-Steel 


Write for Complete Catalog 


Parks-Cramer Co. 
PROCESS HEATING DEPARIMENT | 
FITCHBURG 6, MASSACHUSETTS 


more information, turn to Data Service card, circle No. 130 
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SERVICE and source ‘RANGE 


A “Weldcaps” Cobalt 60 source supplied 
by AECL, in the hot cell at SINCLAIR 
RESEARCH LABORATORIES INC., Harvey, 
MMlinois. 


For your Gamma Irradiation requirements 


choose A.E.C.L. COBALT 60 


Can be supplied in kilocurie Cobalt 60 is 
quantities. @ Penetrating — (excellent uniformity of 


ok Versatile PELLET and SLUG dose), 


forms enable you to choose any @ Reliable — (no complicated electrical 
equipment to break down at critical 
times), 


source configuration you desire. 


ju 

are available in a wide range of to 

standard sizes. S sizes canbe diated signed 


made up as req radiation). 


IRRADIATOR DESIGN and FABRICATION SERVICE 


Take advantage of AECL’s years of experi- 
ence and knowhow for assistance regarding 
any aspect of your research or production 
irradiator requirements. 


For further information, please write to — 


. ATOMIC ENERGY OF CANADA LIMITED 
Products Division Box 93 Ottawa Canada 


For more information, turn to Date Service card, circle No. 49 
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granul 


Consistently better product 


with this profit-making continuous mechanical compacting process 


Quality control? Production control? New granular 
product development? Marketing or sales? If any 
or all of these are your responsibility, you'll want 
the advantages you can get with the Allis-Chalmers 
compacting process. 


Real sales advantages are yours because the eye- 
appealing, uniform size granules produced by this 
process flow freely, have controlled solubility and will 
not abrade or fracture in handling. 


Allis-Chalmers gives you production economies, too. 
The compacting process is a simplified, continuous 
operation. It requires less equipment, less power and 
lower capital investment than other, less efficient 
agglomeration methods. 


Perhaps the continuous compacting process is the 
answer to your production or profit problems, too. Con- 
tact your A-C representative or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 


For more information, turn to Data Service card, circle No. 85 


32 June 1960 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


A-1334 

from | fines to 

. 
min 

Ae 

- 


ls heat a pollutant? 


THE HEAT'S ON IN PENNSYLVANIA where the Depart- 
ment of Health is proposing regulations for con- 
trolling “thermal pollution” of streams. If enacted, 
industry in the state would have to ante upwards 
of $100 million for cooling equipment, and then 
pay about $10 million per year to run it, according 
to Dr. Richard Hoak, Mellon Institute. Probably, 
and more important to industry as a whole, legis- 
lation in Pennsylvania could set the pattern for the 
rest of the country. 


Parboiled perch 

Proponents for thermal limitations on waste 
water say that warm-water fish don't thrive at 
80° F, and temperatures above 93° F are quickly 
lethal to members of the piscatorial clan. Some- 
times the effects can be beneficial by lengthening 
swimming seasons or improving winter fishing. 
Effects of discharges can be quite variable, depend- 
ing on local conditions. Some say that heavy 
thermal loading of streams is detrimental to down- 
stream industry, since it increases the te mperature 
of water taken off for cooling purposes. Industry, 
generally, has not been alarmed because plants 
are designed, where necessary, to cool water by 
alternate means in the processing scheme. 

There is considerable confusion, existing prima- 
rily due to a lack of data on the overall problem. 
This lack accounts in part for the rather sweeping 
provisions suggested in the Health Department's 
proposals. They would: 1. Prohibit discharge of 
wastes, anytime, any where, above temperatures of 
93° F May-November, or above 73° F December- 
April. Where streams are suitable for trout propa- 
gation no rise in stream temperature would be 
permitted. 2. Require reduction of heat content 
of liquid wastes from 35-85%, depending on type 
of treating required prior to discharge. 3. Require 
a plant to maintain a fishway not less than “4 the 
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width of the stream in the affected zone. 4. Have 
the Sanitary Water Board allocate proportions of 
the stream to any given user. 

The thought that these regulations might be 
enacted per se is enough to give a plant manager 
fits. The proposals leave many questions un- 
answered: Where to measure the temperature of 
the outfall? Won't turbulence make a difference? 
With stratification, couldn't fishways be established 
beneath the surface? Fortunately, the Department 
has recognized that the proposed regulations would 
have to be modified and has appointed an Ad- 
visory Committee to discuss the situation and 
draft a practical set of regulations. 

Part of the job of the Advisory Committee will 
be to gather as much data as possible. This will 
take time and money, and efforts are being made 
to have joint studies conducted between industry 
and the regulatory agency. 

How hot is hot? 

The advantage of the joint approach is multi- 
fold. Basically, industrial organizations usually have 
trained personnel available for conducting studies 
There is no question but that the more data col 
lected, the more objective and rational the con- 
clusions. To this end, it’s to industry's benefit 
that it participate along with agency personnel. 
Since the law aborning in Pennsylvania may be 
the prototype for other states, its writing should 
be cf almost universal interest so that practical 
temperature limitations and controls result. 

Finally, there is the question of: Why any law? 
Perhaps the study will show there's no need for 
one. But if the record of pollution abatement laws 
in the country means anything, there's a good 
chance that the Pe nnsylvania one will be pushed 
to fruition. If there’s to be one, better industry 
help in its formative stages than be subject t 
punitive parboiling itself. 
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this Foxboro 
needle valve 
is all-plastic... 
it can't 
corrode 


safe...even for nitric, sulphuric, and 
hydrochloric acids...alums and hypochlorite bleaches 


A valve completely fabricated of chemically inert PVC — right down to 
the valve stem. It’s the new Foxboro all-plastic needle valve. Condensed Specifications 


Nothing but chemically inert plastic comes in contact with the process Sizes up to | inch 
fluid. Downtime for replacing corroded valves is eliminated. Smooth, Maximum Pressure Rating 
impervious plastic surfaces minimize product build-up. 50 psi at 140F 

Foxboro all-plastic parabolic needle and matching seat are produced Temperature Rating 

vith Imaker’s precision f al-i ade PVC. Eve ens 140F maximum 
with toolmaker's precision [rom normal-impact grade ». Even at lowest 30F minimum 
flow rates, valve will deliver precise control of fluid flows. 

Properly applied, and correctly installed, the Foxboro PVC valve will 
normally last longer than even the most expensive valve of corrosion-resistant 
alloys. Ask your Foxboro Field Engineer about it, or write for Bulletin 5C-16. O \ ‘BORO 
The Foxboro Company, 936 Neponset Ave., Foxboro, Mass. 2 gE 

For more information, turn to Data Service card, circle No. 16 
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Amigos 
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THE UNFORTUNATE ASPECT of front 
page news is its preoccupation with 
violence. A major effort in promoting 
understanding between nations will 
inevitably take second or third billing 
to minor domestic happenings so long 
as they have the hallmark of strife. 
Thus, it should come as no surprise 
that the joint meeting this month in 
Mexico City between Latin American 
chemical engineers and their U. S. 
counterparts does not command ban- 
ner headlines in the daily press. Nev- 
ertheless, the goodwill generated by 
the direct contact and interchange of 
ideas between hundreds of engineers 
from the Instituto Mexicano de In- 
genieros Quimicos and A.I.Ch.E. can- 
not be underrated. 


There's a lot more to this business 
of goodwill than simply the question 
of fellowship and hospitality, of 
which there was more than an ample 
amount at the meeting. From a prac- 
tical, day-to-day standpoint, there is 
a mutual—and growing in- 
terest between the Central and South 
American chemical industries and our 
own. While no two countries are ex- 
actly alike in their respective situa- 
tions, all are — by the desire 
and effort to make significant indus- 
trial strides forward. As an earmark 
of their aggressiveness is the high 
percentage growth in chemicals—both 
in production and consumption. This 
issue carries many papers showing 
the progress being made in these 
countries. 


A feature of the chemical industry 
south of the Rio Grande is that most 
of the new plants are based on U. S. 
processes, a great deal of the equip- 
ment was procured in this country, 
and many are owned and/or operated 
by affiliates of domestic mere 
companies. Companies prominent at 
home are the same ones active in 
these countries: DuPont, Dow, Mon- 
santo, Carbide, Grace, Cyanamid, 


comment 


opinion 
and 


Pfizer, to name a few. Their entry 
and expansion in Latin American 
countries is based upon the same 
good sense which finds so many U. S. 
companies operating in Europe. Ex- 
panding markets, expanding produc- 
tion requires the building of plants 
within the market area to remain 
competitive. 

A move by a company into a coun- 
try which they've previously served 
only through sales outlets is a major 
operation transcending the relatively 
simple task of engineering and build- 
ing a complicated processing unit. 
Many of the speakers at Mexico City 
stressed the human factor, which is 
difficult to evaluate, and upon which 
the success or failure of a perfectly 
engineered plant must depend. It is 
in this area where goodwill means 
so much. The chemical engineer 
transplanted overseas is the alien and 
his attitude — and his family’s - 
towards this new role can po or 
break the entire project. 

As more companies get into the 
overseas picture and expansion con- 
tinues at a fast clip, more engineers 
find themselves having to be half 
technician—half diplomat. The com- 
panies, generally, have done an excel- 
lent job in setting up selection and 
training programs to insure that an 
engineer and his family will adapt to 
the new way of life. The biggest job 
is his own personal transition into the 
new environment. Hence, too much 
can't be said about the good en- 
gendered by joint meetings between 
engineering groups. The mutual ex- 
change of technical information 
through papers breeds a mutual re- 
spect for each other's technical com- 
—— the exchange of fellowship 

reeds an even more important re- 
spect for each other as individuals. 
From the A.LCh.E. to the I.M.LQ., 
then, we say thanks for the oppor- 
tunity and Saludos Amigos. 

L. R. 
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STANDARD DIAMETERS 
20” — 30” — 36” — 48” 


RIGID PVC 


ROTOR AiR 


STANDARD 
HEIGHTS 
10’ 5-5/16” 

11’ 4-1/8” 
11’ 9” 
12’ 3-13/16” 


The “Cyclonaire” is a surprisingly compact 
wet bed scrubber. It will fit almost anywhere, 
but it does a fume removal job formerly pos- 
sible only with expensive custom-designed 
units. Removal of many gases (of 1% con- 
centration or less) is up to 99% effective. Low 
power requirements make it very economical 
to operate, 


The standard “Cyclonaire” consists of a bottom 
section containing a packing support plate, 
fume intake duct, and liquid drain; two inter- 
mediate sections packed with Intalox Saddle 
Packing; a distributor section containing a 
water or liquid inlet and liquid distributor; and 


PROCESS EQUIPMENT DIVISION U s T E WA 


For more information, turn to Data Service card, circle No. 96 
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WASHED 
OuT 


a top section containing the blower, drive 
motor and washed air outlet. 


The unit is made of 12 gauge steel, lined with 
3/32” thick Tygon sheet plastic. The rotor is 
made of rigid PVC plastic. All exterior surfaces 
are protected with Tygon “ATD” Hot Spray 
Paint. 


The “Cyclonaire” is available in four sizes 
with rated capacities of 750, 1650, 3500 and 
6000 cfm. 


Its low initial cost, its low operating cost, its 
high efficiency make the “Cyclonaire” a logical 
choice for a wide range of fume scrubbing 
operations. Full technical data in Bulletin 
FW-10. Write for it today. 


AKRON 9, OHIO 376F 
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A MAIN FEATURE OF THE Mexican 
market, is its rate of growth, which 
varies from 10% yr. in basic products 
to 25-30% in intermediate and finished 
products. This growth, a characteristic 
tor the last five years, is expected to 
continue for the next ten in spite 
of the fact that few marketing tech- 
niques have been applied in the past, 
except perhaps in the field of con- 
sumer’s products. No market develop- 
ment has been tried, and there are 
a lot of potentialities that have not 
vet been explored. 

Market surveys and sales research 
are only recent innovations. Customer 
service is probably the only activity 


The Mexican chemical market 


Trend toward fuller domestic industrialization and decen- 
tralization accompanies high rate of expansion in Mexico. 


and this has not been given the proper 
attention, New product application 
research is unknown. Advertising and 
sales promotion are just being started, 
although usually improperly, espe- 
cially in foreign companies whose 
udvertising is handled by the foreign 
office, rather than by the local Sales 
Department. There are two or three 
chemical publications where chemi- 
cals are starting to be advertised. In 
this field too, the foreign investor is 
beginning to realize that marketing 
procedures in each country are differ- 
ent, and some managerial posts in 
sales are being filled more and more 
with technically-trained nationals. 


The Atzcapotzaico refinery of Petroleos Mexicanos refines 100,000 bbi/day of medium and heavy fuels. 
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The industry 

The chemical industry of Mexico 
presents the same characteristics 
noticeable in the architecture. Modern 
facilities with the latest equipment 
stand alongside old plants that still 
produce chemicals using obsolete 
equipment and tea The plants 
are almost completely run by Mexican 
technical personnel. Skilled labor is 
not a sdlion any more, except in 
some parts of the country. 

Until a few vears ago, the chemical 
industry was concentrated near the 
Federal Districts and Monterrey. Now, 
as the result of more carefully planned 
enterprises, new industrial areas are 
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being developed near Tampico, Gua- 
dalajara, Salamanca, and Coatzaco- 
alcos 

There are many foreign companies 
with production plants in Mexico. 
Most of the outside capital comes 
from the U.S., however, there are 

French, Swiss, and Italian inter- 

The strong, prewar German 
hemical industry is coming back, 
recognizing that there are benefits in 
having Mexican capital in the finan- 
cial structure. 

In the last few years, many of the 
facilities were, at least partially, engi- 
neered in Mexico. This is being done 
more frequently all the time, and 
heavy equipment ts commencing to 
be manufactured locally, In spite of 
the labor being less expensive than in 
the U. S., there is a strong trend 
towards automation. Instrumentation 
is a fast growing field. 

It is also being realized that what 
is called the “minimum economical 
size plant” in the States, might be 
several times smaller in Mexico, Plant 
size is determined by selecting the 
best suitable process for local manu- 
facture, rather than choosing the 
latest process. 

As might be expected, the inor- 
ganic chemical industry is better 
developed than the organic. Most of 
the heavy chemicals are manufactured 
locally and plans that are being car- 
ried out will make Mexico almost 
self-sufficient in fertilizers and inor- 
ganic pigments. The organic industry 
has developed mainly in the pharma- 


Two gas reforming furnaces used by 
the HyL sponge iron process in Mon- 
terrey, Mexico. Courtesy The M. W. 
Keliogg Co. 
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1960 Market, 
Product Metric tons 
Acids: 
Acetic 400 
Ac etylsalicylic 380 
Citric 1500 
Hydrochloric 10,000 
Hydrofluoric 750 
Nitric 5000 
Salicylic 300 
Sulfuric 250,000 
Acetone 2500 
Acetvlene 5000 
Acetic Anhydride 750 
Acetates (inorganic ) 2000 


Aluminum Sulphate 13,000 
Ammonia 50.000 
Ammonium: 
Chloride 700 
Nitrate 35,000 
Sulfate 120,000 
Antibiotics 80,000,000 
pesos 
B. H. C. 500 
Calcium: 
Arsenate 2000 
Carbide 13,000 
Hy pochlorite (HTH) 250 
Bleaching powder 360 
Phosphate 2600 
Carbon: 
Bisulfide 10,000 
Black 10,000 
Tetrachloride 275 


Principal Chemicals 


Percent of 

the market 
supplied by 
local 


production 


Overcapacity 


Overcapacity 
Overcapacity 


90 


Overcapacity 
Not available 


100 


Overcapacity 


Not available 
100 


100 
None 
95 


100 (1961) 


20 
Overcapacity 


(1960) 


90 


None 

100 

100 
Overcapacity 


None 
Overcapacity 


None 
Overcapacity 


None 


100 


Main Producers 


Pyrina, S.A. 

Salicilatos de México, S.A. 

Industrial Aldos, S.A. 

Cia. Quimica Mex., S.A. 

Pyrina, S.A. 

Salicilatos de México, S.A. 

Pfizer de México, S.A. 

Miles Laboratories, S.A. 

Sosa de México, S.A. 

Prod. Quimicos Mex., S.A. 

Ind. Quim. Pennsalt, S.A. 

Ind. Nal. Quim. Farm., 

S.A.-Others. 

Fluor Mex, S.A. 

Ind. Nal. Quim. Farm., 
S.A 


Pyrina, S.A. 

Salicilatos de México, S.A. 

Ind. Nal. Quim. Farm., 
S.A 

Guanos y Fertilizantes, 
S.A. 

Monsanto Mexicana, S.A. 

Alcamex, S.A.-Others 

Ing. San Cristobal 

Aga Mex., S.A. 

Commonwelth, S.A. 

Others 

Industrial Aldos, S.A. 


Alcamex, S.A. 

Prod. Quim. Mex., S.A. 

Others 

Guanos y Fertilizantes, 
S.A, 

Fertilizantes de Monclova, 
S.A. 

Pemex. 


Sales Industriales, S.A. 

Montrose Mexicana, S.A. 

Fertilizantes de Monclova, 
S.A. 

Guanos y Fertilizantes, 

Cia. Mex. de Coque y 
Derivados, $.A.—Others 


Scottion Chemicals, S.A. 


Diamond Chemicals, S.A. 

Ind. Quim. Pennsalt, S.A. 

Cia. Prod. de Carburo de 
Calcio, S.A. 


Productos Quimicas Mex- 


icanos, S.A. 


Ind. Quim. de México, 
S.A. 
Sosa de México, S.A. 


Sosa de México, S.A. 
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> CHEMICAL MARKETS 4 


produced in Mexico 


1950 Market, 
Product Metric tons 

Caustic Soda 85,000 
Chlorine 15,000 
1000 
Essential Oils 64,000,000 
pesos 

Ethyl Alcohol 45,000 
Formaldehyde 3000 
Freon 500 
Glycols 1500 


Insecticides: 


Based on DDT 100,000,000 


pesos 

Parathion 2000 

Dieldrin 1000 
Nylon 4000 
Phthalic Anhydride 900 
Phenol 800 
Phthalic Ester & 

Ethers 1500 
Phosphate rock 70,000 
Polyethylene 5000 
Potassium: 

Chlorate 1000 

Chloride 10,000 

Nitrate 1000 
Resins: 

Alkyd 6000 

Cellulose Acetate 1000 

Phenolic 2000 

4000 

4000 

Styrene 6000 

Vinyl 5000 


Urea Formaldehyde 2500 


Soda ash 100,000 
Sodium: 
Benzoate 200 
Chromate 2500 


Percent of 

the market 
supplied by 
local 


65 
(Capacity in- 
stalled for 80% 
of the market 
prod. dependent 
on chlorine 
market ) 
Overcapacity 


100 


None 
Overcapacity 
Overcapacity 

None 

None 
Not available 

None 

None 


Not available 


80 
None 


Not available 
None 
None 


100 


None 
100 


70 


None 
None 
80 


50 


None 
Not available 


Main Producers 
Montrose Mexicana, S.A. 
Prod. Quimicos Mex., S.A. 
Ind. Quim. Pennsalt, S.A. 
Sosa de México, S.A. 

Sosa Texcoco, S.A. 
Others 


Montrose Mexicana, S.A 
Prod. Quimicos Mex., S.A. 
Ind. Quim. Pennsalt, S.A. 
Sosa de México, S.A. 
Others 

Montrose Mexicana, S.A. 
Diamond Chemicals, S.A. 


Various sugar mills 
Celanese Mexicana, S.A. 
Catalisis, S.A. 

Ind. Quim. Formex, S.A. 


Several compounders 


Celanese Mexicana, S.A. 
Celulosa y Derivados, S.A. 
Sintesis Organicas, S.A. 


Sintesis Organicas, S.A. 


Prod. Quimicos Mex., S.A. 
Prod. Quim. Boyle, S.A. 


Nitro Mex., S.A. 


Southern Chemical de 
Méx., S.A. 

Reichhold Chem. de 
Méx., S.A. 

Celanese Mexicana, S.A. 

Others 


Bakelite, S.A. 

Adhesivos Resistol, S.A. 
Celanese Mexicana, S.A. 
Polimeros, S.A.-Others 
Monsanto Mexicana, S.A. 
Geon de Mexico, S.A. 


Casco Quimica, S.A. 
Ind. Schwarz, S.A. 
Adhesivos Resistol, S.A. 
Others 

Sosa Texcoco, S.A. 


Cromatos de México, S.A. 


continued on next page 
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ceutical area. Mexico is very strong 
in the production of steroids, but the 
petrochemical industry will really give 
impetus to organic chemicals pro- 
duction. 


Markets not filled by local 
production 

The more important local products 
are discussed here, while the princi- 
pal chemicals are listed in the Table. 

With the exception of nitric acid, 
Mexico is self-sufficient in acids. Miles 
Laboratories, in conjunction with a 
sugar mill, will start operations of a 
citric acid plant from molasses. The 
overcapacity of acetic acid, will pro- 
mote he production of acetates that 
up to now, are being completely 
imported to supply the 2000 metric 
tons/yr. (M-tons/yr.) market. 

Acetone is one of the projects that 
Pemex is considering. They are plan- 
ning to produce it with cumene at a 
capacity of 12 million lb./yr. Present 
acetylene production is mostly used 
for welding purposes, Pemex is con- 
sidering a 60 million lb. yr. capacity 
plant for acetylene. 

This year for the first time, the 
ammonia market should be supplied 
completely by local manufacturers. 
Pemex has announced plants with a 
total capacity of 400 million lb./yr. 
Ammonium chloride, is partially sup- 
plied by only one manufacturer and 
there are around 450 M-tons/yr. be- 
ing imported. 

There is a very large market for 
antibiotics, amounting to a total of 
some 80 million pesos/yr., mainly as 
penicillin, streptomycin, etc., all of it 
being supplied from outside. Last 
year a small plant started producing 
most of the requirements for 16% 
gamma BHC, 

There is a market of around 250 
M-tons/yr. for high test Ca(OCl), 
that up to now is being imported. 
There is a local manufacturer of 
bleaching powder, Calcium phosphate 
is imported at a rate of 2000 M-tons 
yr., with no local production, 

Imports of carbon-black amount to 
some 10,000 M-tons/yr. Some an- 
nouncements have been made refer- 
ring to local production but none has 
been definite. 

The caustic soda and chlorine mar- 
kets present a peculiar picture. Chlo- 
rine production is large in Mexico, 
and electrolytic plants cannot produce 
at full capacity, so, some 35,000 
M-tons of caustic soda are being im- 
ported. The situation should change 
as soon as more markets for chlorine 
are developed, especially by the petro- 
chemical industry, causing the caustic 
imports to be greatly reduced. 
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Principal chemicals 
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1960 Market, 


Product 


Clutumate 
Hydrosulfite 
Hypochlorite 


Nitrate 
Sulfate 


Sulfide 


Thiosulfate 
Tripolyphosphate 


Sulfur 
Solvents: 
Benzene 


Toluene 


Xylene 

Ketones 
Titanium Dioxide 


Vitamins 
Xanthates 


Urea 
Zine: 
Ammonium Chloride 
Chloride 
Hydrosulfite 
Oxide 


Sulfate 


Metric tons 


100 
600 
1400 


3000 


900 
30,000 


Not available 


3000 


6500 


2000 
1500 
4500 
4000 


20,000,000 


pesos 
800 


9000 
400 
700 


300 
8000 


600 


produced in Mexico 


Percent of 
the market 
supplied by 
local 
production 

None 

100 

Overcapacity 


None 


Overcapacity 


70 


80 


Overcapacity 
Over apacity 
SO 
10 
10 
None 
100 
None 
None 
100 
None 
70 
30 


100 
100 


Overcapacity 


Main Producers 


General Products, S.A. 

Ind. Quim. Pennsalt, S.A. 

Prod. Quimicos Mex., S.A. 

Sosa de México, S.A. 

Ind. Nal. Quim. Farm., 
S.A. 


Sulfato de Viesca, S.A. 

Celanese Mexicana, S.A. 

Sales Industriales, S.A. 

Others 

Ind. Nal. Quim. Farm., 
S.A. 

Ind. Nal. Quim. Farm., 

Monsanto Mexicana, S.A. 

Hooker Mexicana, S.A. 

Several sulfur companies 


Cia. Mex. de Coque & 
Derivados, S.A. 

Cia. Carbonifera de 
Salinas, S.A. 

Cia. Carbonifera de Salinas 


Du Pont, S.A. 


Ind. Quimicas de Meéx., 
S.A. 


Sales Industriales, S.A. 
Sales Industriales, S.A. 
General Products, S.A. 
Oxidos de Zinc, S.A. 
Oxidos Progal, S.A. 
Others 

Mexicana de Zinc, S.A. 
General Products 
Others 


Almost no essential oils are being 
produced in Mexico. They represent 
a market of some 65 million pesos/ yr. 
Du Pont has been planning a Freon 
plant near Tampico that should sup- 
ply the 500 M-tons yr. market of 
this product. Imports of glycols 
amount to some 1500 M-tons, yr. with 
no local production. 

Montrose Mexicana and Diamond 
Chemicals are producers of DDT. 
But insecticides worth around 100 
million pesos yr. are still imported. 
There is a parathion market of around 
2000 M-tons,yr. and the sales of 
Dieldrin amount to some 1000 
M-tons, yr. 

Celanese Mexicana produces nylon 
6 and Celulosa y Derivados, S.A., in 
Monterrey are building facilities to 
produce nylon 6 and 66 to cover 
the 4000 M-tons, yr. demand. No 
local production exists for the 800 
M-tons, yr. demand of phenol. 

Sintesis Organicas, 5. A., the only 
phthalic anhydride manutacturer, is 
also getting ready to produce phthalic 
esters. Pemex is considering a poly- 
ethylene plant with a capacity of 15 
million lb./yr. that should cover all 
the market. 

Although some deposits of phos- 
phate rock have been found in 
Mexico, this is imported at a rate 
of 70,000 M-tons yr. The same can 


be said of potassium chloride with a 
market of 10,000 M-tons/ yr. Soda ash 
is only being produced by one com- 
pany and some 50,000 M-tons, yr. 


are imported. Two companies are 
considering producing soda ash, one 
using the salt domes in Coatzacoal- 
cos, and the other, deposits near 
Monterrey, 

Some resins are made in Mexico, 


Chemical by-products plant of American Smelting and Refining Co.’s Rosita, Mex., smelter. 
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Enrique Rangel has 
a BS degree both 
in chemical engi- 
neering in 
chemistry from the 
University of Mex- 
ico. His MS _ in 
chemical engineer- 
ing granted 
from Rice Institute, 
where he studied on 
a fellowship. He also traveled in 
Europe on a six months scholarship 
from the University of Mexico and the 
European Chemical Industry. Since 
1956, he has been with Dow Chemical. 
He is now head of the Research and 
Development Department of Dow in 
Mexico City. 


but the monomers are still being im- 
ported to supply the 5000 M-tons yr. 
demand of PVC, and the similar size 
markets of PVA and _ polystyrene. 
No sodium benzoate is being manu- 
factured to supply the 200 M-tons/ yr. 
demand. The same can be said for 
the 100 M-tons/yr. market of sodium 
glutamate. At the present time around 
9000 M-tons of sodium nitrate are 
imported a year. 

Pemex has announced the construc- 
tion of a Udex plant, to produce 
aromatics at a rate of 75 million Ib./yr 


ESTIMATION of  invest- 
ment costs for process equipment has 
been, and is, a complex problem to 
solve in Mexico. The reason for this 
complexity is that, at the present 
time, there is not a sufficient number 
of companies properly organized for 
the fabrication of equipment which 
has been predesigned and which is 
subject to the codes and specifications 
required in each case. 

As a result, a large part of the 
equipment installed is imported. This 
makes it necessary to coordinate the 
development of the proposed project 
from the start, and to make estimates 
of capital investment for the equip- 
ment which must be imported as well 
as for that which will be fabricated 
locally. 

Obviously, the preliminary work in 
the promotion of a project will con- 


Mexican 
plant cost 
estimation 


of benzene, 200 million lb./yr. of 
toluene, and 140 million Ib./yr. of 
xylene. Around 1500 M-tons of 
ketones are being imported with no 
local production. 

Du Pont just finished a titanium 
dioxide plant that should completely 
supply the 4500 M-tons/yr. market. 
Around 4000 M-tons ‘vr. of tetraethy! 
lead are being imported. Plans are 
already being made by several enter- 
prises to supply the market. 

Vitamins are all imported to sup- 
ply the 20 million pesos, yr. market. 
A’ Stauffer subsidiary will produce 

xanthates, to cover the 800 M-tons yr. 
demand. 

As can be seen, there are several 
chemicals that offer sizable markets 
and that could be manufactured in 
Mexico. This review covers only the 
most important products. 

In conclusion, consider the petro- 
chemical industry. This has been the 
most talked about chemical theme for 
the past year. As is probably known 
a law was passed in November 1958 
preventing the granting of conces- 
sions to private enterprises for the 
production and utilization of natural 


sist basically in making an estimate 
of capital investment for process 
equipment, since this investment, in 
the majority of cases, represents the 
greatest percentage of the total cost 
of the project. 

The procedure employed for evalu- 
ating the over-all investment costs 
consists in estimating the costs of the 
process plant, utilities, and distribu- 
tion. 


Process plant costs 

Process plant costs are estimated 
by subdividing the plant process into 
major components and estimating 
costs for each. 

Equipment cost. The cost of the 
equipment f.o.b. plant involves con- 
sideration of the following partial 
costs: 

1. Project engineering. The cost of 
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hydrocarbons; and stating that Pemex 
will be the only producer of all the 
basic and intermediate petrochemi- 
cals necessary for further processing 
by private industries. The first official 
list of products to be manufactured 
solely by Pemex was recently pub- 
lished covering: ethylene, polyethy- 
lene, propylene, polypropylene, ben- 
zene, dodecylbenzene, toluene, xy- 
lene, styrene, butadiene, methanol, 
isopropanol, ethylchloride, ethylene 
dichloride, cumene, & ammonia, Some 
plants are already under construction 
to produce ammonia, toluene, ben- 
zene, and aromatic solvents. 

Some markets for petrochemicals 
are starting to grow to sizable volume 
to make worthwhile the considering 
of manufacturing plants. Among them 
are methyl chloride, chloroform, ethyl- 
ene chloride, methylene chloride, ete. 
Some private enterprises, have already 
turned over to the official Commis- 
sion projects for the manufacture of 
some products that will decide the 
role of Pemex in this industry. At any 
rate, optimism is high in Mexico re- 
garding growth of the chemical mar- 
ket and industry at home. a 


Pascuat Larraza 
Sintesis Organicas S.A. 


Evaluation of project investment, a com- 
plex problem in Mexico, depends on care- 
ful estimation of process equipment costs, 
both domestic and imported. 


project engineering is proportional to 
the amount of the investment and 
consists of salaries of the technical 
personnel involved in working on the 
project. Mattozi (1) considers that 
project engineering alone takes ap- 
proximately 1500 man hours for each 
100,000 U.S. dollars of equipment 
and materials. The function of project 
engineering is to group together the 
work done by the various specialists 
working on particular phases of the 
project: process, design, instrumenta- 
tion, specifications, ete. 

2. Purchasing. Purchasing depart- 
ments in design and _ construction 
firms have the responsibility of pur- 
chasing, fabrication supervision, load- 
ing, shipping, etc. of the equipment 
for the project. The consumption of 
time by this department is of the 
order (1) of 100 man hours for each 
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100,000 U.S. dollars of equipment in- 
vestment cost 

3. Equipment cost Once the ca- 
pacity of each piece of equipment has 
been determined by the technical 
personnel involved in design and 
project engineering, the cost of the 
equipment is estimated from the 
usual tables, by direct quotations, or 
by corresponding cost indices (3, 4, 
5) 

4. Rovalties, commissions, consult- 
ing fees, etc. In some projects it be- 
comes necessary to use patents, proc- 
esses, or systems which are the prop- 
erty of some private company. In this 
case, an additional contractual charge 
must be considered within the equip- 
ment cost to cover the value of the 
service required. 

As a general guide, Table I shows 
the relative costs of equipment f.o.b 
plant based on an oom cost 
index of 1 in the United States. These 
figures are compared with average 
values for equipment imported from 
Europe. 

Equipment erection costs. The 
equipment, purchased and in place in 
the plant, has an erection cost divided 
into two parts, These are: 


The San Rafael mill of Cia. de las Fabricas de Papel de San Rafael y Anexas, S.A., 
the oldest and largest paper mill in Mexico. 


1. Foundation and anchoring costs. 
Depending on the size and weight 
of the pieces of equipment, it may be 
assumed that foundation costs are of 
the order of 250 Mexican pesos® per 
square meter of area cemented. The 
variation, depending on soil condi- 
tions, is plus or minus 20%. 

2. Erection costs. The cost of erect- 
ing the pieces of equipment depends 


* Money conversion rate: 12.5 pesos 


$1 USS. 


on their size, weight, and height. A 
reasonable average is 500 Mexican 
pesos/ton, with variations of plus or 
minus 15%. 

Instrumentation costs. A modern 
plant requires proper instrumentation 
which will be reflected in better qual- 
itv control. The required instruments 
must be located at the critical points 
of the process and, for this reason, 
plant instrumentation will vary ac- 
cording to the number of key points 


Size 
Material: 


Table 2. Typical labor costs for installation of 
1/2 3/4 | 1 1/4 


11/2 2 2 I/2 


Flange 


Elbow 

Globe valve 
Gate valve 
Safety valve” 
Check valve* 


12.80 


13.80 
12.60 


Piping (length) 2.35 | 350; 4.10 
7.50 | 10.40 | 11.40 
Reducer 9.00 | 11.40} 13.50) 15.60) 17.40/] 20.60| 23.60 
16.29) 19.40] 22.00 2460} 29. 20)33.40 
13.80 | 17.60 | 21.00; 2390) 26.70) 31.80) 36.30 
17.60 | 21.00} 23.90) 26.70) 31.80) 36.30 
16.00} 19.10 | 21.80 
I2.60} 16.00} 19.10 
Trap* 12.60} 16.00} 19.10 


Strainer* 9.00} 11.40) 13.50) 15.60 17.40 20.60} 23.60 


All costs in Mexican pesos. 
*/ncludes price of connection, 


13.00} 14.60 


21.80 
21.80 


5.40; 6.10 
17.40 | 19.80 


24.30) 29.00} 33.00 


24.30; 29.00/ 33.00 
2430} 29.00) 33.00 
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Table 1. Cost comparison of imported 
equipment. 


UNITED 
States Europe 
Equipment price 1.000 0.900 
Engineering 0.080 0.060 
Purchasing 0.004 0.002 
Royalties, etc. 0.050 0.050 
Transportation 
to Mexico 0.010 0.030 
Equipment f.o.b. 
plant 1.144 1.042 


which must be controlled. It may, 
nevertheless, be assumed (2) that the 
average cost of instrumentation is of 
the order of 20 to 25% of the value of 
the equipment f.o.b. plant. 

Cost of piping and connections. 
The cost of piping and connections 
always represents a large percentage 
of the total cost of the project. It can 
easily consume (6) up to 60% of the 
total engineering man hours assigned 
to erection and can represent up to 
100% of the cost of the equipment. 

In Mexico, the cost of piping in- 
stalled in American dollars can be 
estimated in the following manner: 


Cost of piping and connections 
(U.S. cost) 1.42 

Erection cost (U.S. cost) « 0.53 
It is evident that the cost of the pip- 
ing and its connections will depend 
on the type of process and its ca- 
pacity. 

Table 2 can be considered as a 
representative average of wage pay- 
ments for the erection of carbon 
steel piping (Schedule 40). 

Structures. Depending on the func- 
tion of the structures for installation 
of the pieces of equipment, it can be 
assumed that in Mexico a reasonable 
average cost is 5000 Mexican 
per ton installed. This price includes 
structural design, materials, anchor- 
ing, painting, and labor. With respect 
to the cost of the equipment f.o.b. 
plant, it can be estimated that the 
investment for structures represents 
15%. 

Buildings. The average unit cost 
for industrial construction in Mexico 
is 450 Mexican pesos per square 
meter. Based on the cost of the equip- 
ment f.o.b. plant, this represents 5% 
for outdoor installations, 12 to 15% 
for mixed installations, and 20 to 30% 
for indoor installations. 


piping in Mexico. 
3 a 6 


6.90; 8.10 
22.20 | 26.30 


26 30 | 31.30 
37.30 | 4450 


40.50) 48.00 
40.50 | 48.00 
36.90} 43.80 
36.90| 43.80 


73.80 | 84.00 


15.60 
51.00 
60.00 
86.00 
9300 
93.00 


14.10 
4600 


54.50 
77.50 


73.80 | 84.00 
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Electrical installations. Excluding 
the cost of motors, the electrical in- 
stallation, depending on specific de- 
mand in each case, represents an in- 
vestment cost of approximately 1000 
Mexican pesos kw. This figure in- 
cludes the following: engineering, 
substation, armored cable, secondary 
lines, switches, contacts, etc 


Uiilities costs 


Other plant utilities for which cost 
estimates are made are steam and 
water. 

Steam plant. The investment re- 
quired for an installed steam generat- 
ing plant is approximately .30 Mexi- 
can pesos/1000 Btu. hr. This cost in- 
cludes the steam generator, instru- 
mentation, boiler, fuel and water feed 
systems, condensate return system, 
ash removal, stack, connections, and 
labor. 

Water system. In consideration of 
the water system, which will be dif- 
ferent for each process, we may set 
up the following: 

1. Well.—1000 pesos for each 

meter of depth. 
2. Deep well pump.—1000 pesos/ 
100 gal., min. (installed). 

3. Elevated tank.—200,000 pesos/ 
100 cubic meters (installed at 
a height of 40 meters). 

4. Cooling water towers (induced 
draft).—25,000 pesos/100 gal./ 
min. (installed). 


Distribution costs 


A third cost considered in this 
analysis concerns distribution costs. 

Storage system. For liquid storage, 
the investment for tanks can be esti- 
mated with a variation of plus or 
minus 10% by using Chilton’s correla- 
tion (4). These tanks are fabricated 
and installed in the country. In the 
case of storage of granulated solids, 
we can use the costs estimated pre- 
viously under buildings. 

Internal communications. Space for 
internal transportation and services is 
normally paved with asphalt or con- 
crete. An average cost for paving can 
be estimated at 20 pesos/square 
meter. 
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N. Avat STSON 
Overseas Di Monsanto Chem. 


Staffing 


overseas operations 


Tm CONTINUED SUCCESS of any busi- 
ness enterprise today depends on able 
staffing. The growing size and impor- 
tance of investments, and 
the complexity of the economics and 
operating problems which they rep- 
resent, have accentuated the need to 
staff these operations with qualified 
individuals. The human is still the 
controlling element, not the machin- 
ery or technical know-how. 


overseas 


Criteria 

The problems encountered in staff- 
ing a plant at home also exist abroad, 
but in addition, there are special 
qualifications — which per- 
sonnel must possess or develop. Four 
basic qualifications which a company 
should insist on in the men it selects 
as overseas managers without regard 
to national origin are: 

1. Technical and or administrative 
ability. The latter includes skills in 
organization, finance, and human re- 
lations. 

2. Ability to understand the culture 
and traditions of the people of the 
country; finding out what motivates 
others to think and behave as they 
do. 

3. Ability to adjust to different cli- 
mates, foods, social customs, and 
other situations. Though knowing the 
language is no guarantee of overseas 
success, a willingness to learn to con- 
verse above the tourist level indicates 
a desire to know the people better 
and can contribute to the area of mu- 
tual understanding and appreciation. 

4. The conviction that the U. S. 
enterprise abroad must become a part 
of, and contribute to, the community 
and the economic system. Organiza- 
tional structure and procedures need 
not be an exact image of a state-side 
operation. Nevertheless, the manage- 
ment thinking and organizational dis- 
ciplines must aim at the same goals 
as the parent company, and be based 


overseas 
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on the American system of private 
enterprise and personal freedom. 


Overseas venture 

Monsanto began its first overseas 
venture in 1920 when it acquired an 
interest in a chemical company in 
North Wales. This investment has 
since expanded into Monsanto Chemi- 
cals Ltd., a multimillion dollar com- 
pany with 4000 employees. 
Today, Monsanto has manufacturing 
activities in 11 foreign countries and 
sales representatives in 71. Of the 
more than 7000 overseas employees, 
600 hold university degrees: about 
330 in chemistry or chemical en- 
gineering and the remainder mainly 
in business, law, and other types of 
engineering. 


over 


Protecting stockholders 

It is a basic Monsanto policy that 
its overseas investments be managed 
and operated for maximum _profit- 
ability and use to the fullest extent 
the nationals in each country. These 
operations must also integrate into, 
and contribute to, the growth of the 
local economy by producing what the 
country needs and by using local raw 
materials as much as possible. The 
choice and proper training of person- 
nel are the keys to the successful im- 
plementation of this policy. Company 


Richard N. August- 
son received a BS 
and MS from ltowa 
State University. 
Currently area de- 
velopment manager 
(Latin America) for 
Monsanto's Over- 
seas Division, Aug- 
ustson is located at 
St. Louis. He joined 
Monsanto in 1951, at the Mound Lab- 
oratory in Dayton, Ohio, then served 
with the Inorganic Development Depart- 
ment. Augustson was overseas from 
1956 to 58, with Monsanto Chemicals, 
Ltd. in Ruabon, Wales, and London, 
England. 


policies and practices are not rigid. 
They are constantly evolving and im- 
proving. 

Since Monsanto's overseas opera- 
tions are based, generally, on existing 
Monsanto process technology, it has 
been the practice to have U.S. person- 
nel supervise the construction and 
start-up, and be present when key 
personnel are being trained. U.S. 
personnel on loan from the parent 
company for this purpose normally 
work with the overseas company for 
specific (usually short) periods and 
are withdrawn as soon as possible. 
For example, Monsanto Mexicana 
now has 230 employees, including 22 
chemical engineers. The U.S. per- 
sonnel used at the beginning have all 
been withdrawn. Today, the entire 
operation is managed and run_ by 
Mexicans. 

In the countries in which Monsanto 
now operates (mainly highly de- 
veloped ones), Monsanto has been 
able to fill practically all kev posi- 
tions with local people of demon- 
strated ability. As a result, problems 
seldom arise pertaining to its relation- 
ship with the local workers. 

This maximum use of nationals is 
desirable because it promotes better 
morale in the organization and readier 
acceptance of the local company in 
local eyes, and, of course, there are 
also economic factors. But from the 
most practical standpoint, a company 
cannot overlook any source of compe- 
tent personnel. There are not enough 
anywhere to go around. 


Overseas division 

The Overseas Division of Mon- 
santo, through its administrative, 
sales, development, and other depart- 
ments in St. Louis, now provides the 
machinery required for the major 
functions of the division—the export 
of domestic products to overseas 
markets, and the support and control 
of overseas manufacturing. About 20 
persons in the division are directly 
concerned with the management, con- 
trol, and expansion of Monsanto's 
overseas investments, and there are 
less than 20 other Americans now 
working for Monsanto outside the 
United States. 

The management of every Mon- 
santo plant or separate company is 
trained in Monsanto methodology and 
must conform to certain company- 
wide practices and standards of per- 
formance. Within each function of the 
company, such as manufacturing, 
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sales, or research, there are certain 
criteria used in considering the allo- 
cation of management effort. For ex- 
ample, the four fundamental criteria 
used in the manufacturing sector are 
safety, quality, quantity, and cost. 
There are also basic Monsanto stan- 
dards for marketing, market develop- 
ment, and research. 

Technical liaison and travel are con- 
tinuous and extensive between Mon- 
santo, U.S. and its operations over- 
seas. The people chosen to operate 
these plants, generally, are trained in 
the U.S. and thereafter frequently 
attend production, sales, and research 
conferences, and company-wide ex- 
ecutive management sessions. Over- 
seas management people regularly 
«sit Monsanto headquarters in St. 
Louis and have available to them the 
experience and know-how of the en- 
tire Monsanto organization. 

There is also a constant stream of 
technical information and reports 
flowing both ways, which not only 
keeps these companies up-to-date on 
the latest process improvements and 
new developments, but also allows St. 
Louis headquarters to gauge the per- 
formance of each overseas manage- 
ment. Reports of special interest to 
U.S. management are the five-year 
development and cash forecasts. 

As a result of its methods of select- 
ing, training, and supporting its over- 
seas personnel, Monsanto is able to 
operate with a minimum number of 
U.S. management, technical, and sales 
personnel living abroad on medium to 
long-term assignments. In the man- 
agement category there are four 


plasticizers. 


Figure 1. Monsanto Argentina, at Zarate, Buenos Aires, 
manufactures polystyrene, PVC, phthalic anhydride, and 


such individuals. In France, an 
American is Manager of Technical 
Service in the associated company, 
Monsanto-Boussois, In Japan, an 
American is assigned as Director and 
Vice President of another associated 
company, Mitsubishi-Monsanto. An 
American is serving in Argentina as 
assistant to the General Manager of 
Monsanto Argentina. In all cases, how- 
ever, top management responsibility 
still is in the hands of a President who 
is a national of these countries. 

Most recently, a position of Euro- 
pean Director of Monsanto Overseas 
was established to represent the com- 
pany in that area. 

In the past, about five other Ameri- 
cans have held positions overseas as 
Managing Directors or Assistant Gen- 
eral Managers, They have since been 
succeeded by qualified local people. 

In the technical category, Monsanto 
now has six Americans living over- 
seas. For example, a production ex- 
pert is on loan to Monsanto Chemicals 
Ltd. in England, and a research spe- 
cialist was recently transferred to the 
North Wales plant. This man serves 
as technical liaison with the Research 
Dept. in St. Louis and also directs a 
research group working on long- 
range projects. A Plastics Division 
research chemist has been assigned to 
Monsanto Chemicals of Australia to 
direct Research & Development. 

On the European continent, Mon- 
santo maintains two technical people 
as European technical representatives 
who function primarily to uncover 
and acquire new technical know-how 
for Monsanto. These representatives 
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report directly to St. Louis. Mon- 
santo has also established a laboratory 
in Zurich where a group of European 
scientists conduct fundamental re- 
search. This laboratory is directed by 
an American. 

Finally, in the sales category, Mon- 
santo now has seven Americans living 
abroad, each on a long-term basis. 
Offices have been established in Paris, 
Geneva, Tokyo, Sao Paulo, San José, 
Costa Rica, and in Puerto Rico, In 
most cases these men are commercial 
representatives who report to U.S. 
headquarters and whose primary 
function is to instruct, and assist local 
sales agents. 


In summary 

This brief description has summa- 
rized the policy and methods which 
Monsanto has developed over the 
years for staffing its overseas opera- 
tions In general, it can be said that 
Monsanto supervises its overseas 
operations indirectly by sound train- 
ing in its methods, and directly by 
reports and inspections, As has been 
emphasized, however, — poli- 
cies, particularly personnel policies, 
must be flexible. 

Monsanto is confident that its 
system of personnel selection, train- 
ing, and control protects the over-all 
interests of the company, and pro- 
vides the best atmosphere for the 
growth and development, both of the 
companies and of the individual em- 
ployees. And not the least gain is that 
such policies help to present Ameri- 
can free enterprise in the best possible 


light. 


Figure 2. Monsanto Mexicana, at Recheria, near Mexico 
City, produces polystyrene, PVC, sodium tripolyphosphate, 
sulfur, and phosphoric acid. 
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A panoramic view of the 


“Planta de Soda”’ 
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located at Zipaquira, a town approximately thirty miles from Bogota. 


Ouiverto MicHevsen 
Instituto de Investigaciones Tecnologicas 


Chemical development in Colombia 


Rapid growth and changing economic conditions 
add to the inherent technical problems of the small- 
scale industries of Latin American countries. 


Coromeia HAS FELT the need to 
industrialize at a rapid rate to over- 
come the serious economic impact of 
reduced prices for their main exports. 
In the last twenty vears, the country 
has come from a very small beginning 
in the chemical industry to the opera- 
tion of an important nucleus involving 
production amounting to 100.7 million 
dollars. The over-all chemical growth 
rate from 1950 to 1957 has increased 
by a factor of 400% in relation to its 
output. In a sense, an analy sis of Co- 
lombian chemical industry illustrates 
the general principles and inherent 
difficulties which apply to the develop- 
ment of new ventures in so called 
under-developed economies. 

Colombia is well supplied with 
different raw materials. The country 
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has the largest coal deposits in South 
America, and shares a good part of the 
continent’s oil reserves with Venez- 
uela. In addition, both salt and lime- 
stone are readily available for the 
production of soda ash, caustic soda, 
and other soda derivatives. 

Power production in the country 
amounts to 2.99 billion kw-hr., with 
new developments underway to in- 
crease this by 30%. Industries requir- 
ing large amounts of electricity have 
not yet developed. However, in cases 
where power represents a small pro- 
portion of the total production cost, 
it will be readily available in the near 
future. 

As a guide for further discussion, 
Table 1 illustrates the costs of differ- 
ent services in Colombia. Most. of 


these costs are higher than in the 
United States, with the* exception of 
labor. This is advantageous for cer- 
tain industries, but is not beneficial 
when production efficiency is sacri- 
ficed for larger employment of local 
labor. 

Cost data for different raw materi- 
als per metric ton are: 
$ 15.00 
$ 5.00 
$ 46.00 


Salt, industrial 
Coal, 
Sulfur 
73% Caustic soda 
(dry basis) 
98% Sulfuric acid $ 60.00 
Chlorine (gas) $ 40.00 
The high costs reflect the effect of 
capacity in the smaller plants. 


delivered 


$100.00 
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Table 1. Costs of various services in 
Colombia. 


Power US $0.005-0.01 
kw./hr. 
Water (Treated) US $0.15/1000 gal. 
Steam US $1.00/1000 Ib. 
Unskilled labor US $0.30/hr. 
Skilled labor US $0.50/hr. 
Transportation: 
Truck S $5.10/ton/100 mi. 
Railroad US $5.00/ton/100 mi. 
Capital interest 
rates 8-10% 


Income tax (Net 
income before 
taxes, over 
U.S. $780,000) 32% 
Excess-profits tax 
(over 50%) 514% 
Property tax 
(over U.S. 


$1,000,000 ) 1.4% 


Soda ash production 


One important chemical industry in 
Colombia is the production of soda 
ash using the Solvay process. A basic 
industry such as this tends to point up 
some of the problems associated with 
relatively small-scale operations and 
unpredictable demands in a rapidly 
expanding economy. 

Two important factors in soda ash 
production are the salt conversion 
efficiency and ammonia recovery. The 
first depends mainly on the contact 
equipment between the CO, and the 
ammoniated brine. Due to the low 
absorption efficiency of the CO,, the 
well known tall Solvay towers are 
required at a very high initial cost. 
The second, the recovery of ammonia, 
is important since losses represent a 
high proportion of manufacturing 
costs, particularly in an area where 
ammonia is not produced on any ap- 
preciable scale. 

Normal figures stated in the litera- 
ture indicate a normal loss of from 1 
to 2 Ib. NH./ton of NaHCO, and a 
salt efficiency running from 74% to 76%. 
These figures are generally quoted 
for plants producing about 1000 tons 
day of soda ash. It is generally ac- 
cepted that the minimum operating 
plant should have a capacity of at least 
150 to 200 tons/day. The soda ash 
plant actually in operation in Colom- 
bia has a nominal capacity of 100 
tons/day and the losses of ammonia 
are at least 200% higher than those in 
larger units. Salt efficiencies of 72% 
have been maintained. 

Special care must be given to those 
operations which correspond to the 
larger proportion of ammonia losses. 
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The bicarbonate filters are one of the 
large sources of losses, especially at 
the blowing period of the filter. In 
large plants, several units are usually 
installed in this phase, while in small 
plants it becomes necessary to work 
with a minimum number of units. The 
filtering process is one step which 
represents a special difficulty when- 
ever abnormalities exist in the process. 
Therefore, sufficient extra capacity is 
required to make up for any changes 
in the operation of the equipment. 
Usually, filters are designed with 30% 
to 40% extra capacity to allow for the 
cleaning period as well as for irregu- 
larities in the size of the crystals, the 
rate of flow, and other factors. 

Another problem exists when the 
gases from the carbonating equipment 
are passed through a washing tower 
which requires a minimum irrigation 
rate of brine to operate efficiently. 
Any variation in the distillation of the 
ammonia is reflected in the flow of 
brine to the whole system. Changes 
in the equipment operating rates ap- 
pear as variations in the efficiency of 
absorption in the final scrubber, 
making it necessary to design this 
scrubber in such a manner as to al- 
low for relatively large changes of the 
liquid flow rate with no nega 
effect on the absorption efficiency of 
the tower. 


Other typical problems 

Another typical problem was en- 
countered in the conversion of bicar- 
bonate into soda ash where indirect 
fired rotary furnaces are employed. 
Initially it was deemed economical to 


60 


Consumption in thousand tons 


46 47 48 49 50 5i 52 53 54 55 
Yeor 
Figure 1. Consumption data for soda ash and caustic soda in Colombia. 


use stoker firing with coal, since cheap 
labor was available. Actual plant oper- 
ation indicated the opposite point. 
Although labor may be plentiful for 
simple operations, continuous firing 
of three furnaces created several prob- 
lems. The strenuous effort required in 
firing forty tons of high ash coal in 
a continuous manner made this opera- 
tion impractical. Although close draft 
controls were established, the frequent 
opening of the fire doors made ade- 
quate air control impossible. The coal 
consumption increased by 100% over 
the theoretical. The system was 
changed to automatic powdered coal 
firing with excellent results. 

A further difficulty which is in- 
herent in the design of equipment for 
an economy similar to Colombia's is 
represented by the exceedingly large 
rate of increase in the demand for 
basic chemicals during the process of 
economic development. Such — 
are usually completely unpredicta le 
and pene Ms by rates which may 
amount to 20% or 30% a year, leaving 
the designer little hope of getting ex- 
act figures on the actual capacity. The 
actual consumption of soda ash is 
shown in Table 2. 

Plant designers must allow at least 
40% additional capacity in buildings 
and general space to allow for expan- 
sion, even though this may not be 
economical in the initial plant. In ad- 
dition, multiple unit systems must be 
considered to allow the necessary flex- 
ibility. Since power is not available in 
large amounts, many plants must have 
their own generating equipment in 
order to have ample and continuous 
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supply of power. In general, it is 
necessary to allow for a 50% expansion 
in the power facilities to meet future 
demands. 

Phe soda ash industry is character- 
ized by a very high investment cost, 
especially represented in cast iron 
required for the different 
stages in the operation. As the capaci- 
ty increases, this cost, as is well 
known, decreases, below a_ certain 
limit the actual cost of a plant tends 
to become stationary. In Colombia’s 
case, for a plant that would produce 
100 tons a day, the cost of the equip- 
ment including all facilities amounted 
to 10 million dollars in 1950. This 
compares to 30 million dollars for a 
plant of a 1000 tons a day production 
according to the usual cost figures in 
the United States. 


Caustic soda industry 

The development of the caustic in- 
dustry follows that of the textile and 
manufacturing industries as shown by 


towers 


the following 1959 consumption 
figures: 
Soap manulacture 30% 
Textiles 50% 
Petroleum Industry 5% 
Other chemicals 15% 


It is expected that the caustic in- 
dustry should increase appreciably 
with industrial growth and recent 
developments of large export markets 
for manufactured textiles. Figure 1 
illustrates the increase in capacity that 
has occurred in the last 10 years. As 
a comparison, the figures for soda ash 
are included. 

In Colombia, two general proce- 
dures are adapted for the manufac- 
ture of caustic soda; one uses soda 
ash as the raw material, and the other 
is an electrolytic process. No special 
difficulties are encountered in the de- 
sign and operation of these plants 
since their capacities are not much 
below the usual figures in the caustic 
industry. 

However, some specific problems in 
the original design of the finishing 
step to produce solid caustic is of 
interest. A direct-fired cast iron pot 
system was used in preference to 
evaporation equipment to concentrate 
the caustic from an initial concentra- 
ion of 50% to the final one of 98%. 

This decision was taken as a result 
of the availability of local labor, as 


Table 2. Consumption of soda ash. 


INCREASE/ 
YEAR TONS/ YEAR YEAR 
1946 122,000 
1952 342,000 30.0% 
1956 2,230,000 138.0% 
1960( Est.) 4,980,000 30.8% 
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Figure 2. Consumption of nitrogen in 
fertilizers expressed as tons of am- 
monia 


well as that of coal. However, it was 
found that it would be much more 
economical to evaporate the caustic 
directly by the second method. In 
this case the availability of labor 
could not compensate for the effi- 
ciency of the operation by mechanical 
means. 

Another difficulty observed in the 
initial operation of the caustic plant 
was the lack of a continuous supply 
of steam. A large and continuous 
quantity of steam is required in a 
process of this type, and any power 
failure would be a great problem. 
Sufficient piping connections are re- 
quired to be able to drain, at a cer- 
tain instant, the evaporator containing 
the caustic which would otherwise 
freeze. In another problem, steam 
tracing was given due consideration 
so as to allow for a down time of at 
least half an hour without having to 
unplug the connections. These prob- 
lems, which are almost nonexistent in 
the American industry, appear fre- 
quently in Latin American industries. 


Ammonia production 

In an underdeveloped economy, 
most of the consumption of ammonia 
comes from the use of urea, ammoni- 
um nitrate or ammonium phosphate, 
or other ammonium salts in the manu- 
facture of fertilizers. With a strong 
agricultural economy, Colombia pres- 
ently depends to a large extent on 
the use of imported fertilizers. A 
project, supported by the government, 
is in progress for a production of 75 
tons a day of ammonium nitrate. The 
equivalent consumption of nitrogen 
from fertilizer expressed in the form 
of ammonia is given in Figure 2. 

The relative steadiness of consump- 
tion over the last 3 years indicates one 
of the difficulties occurring in many of 
the commercial fields which depend 
on the consumption power of a de- 
finite group in the society. Because 
of the lowering of coffee prices, as 
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well as the increase in the cost of 
living, farmers have been reluctant 
to employ fertilizers in the last few 
years. However, this year it is ex- 
pected that the consumption of fer- 
tilizers should increase again since 
the original causes for the economic 
difficulties have been disappearing. 

Demand for ammonia allows only a 
plant of reduced capacity in relation 
to American standards. In order to 
allow for improved efficiency, special 
design has been developed in the con- 
verter and the purge gas has been 
reduced to a minimum by a complete 
purification of feed gas. : 

In this industry, a special type of 
difficulty has arisen since the initial 
design of the plant was developed 
around 1948, Financial problems have 
limited the possibilities of developing 
this important industry, and only re- 
cently definite steps have been taken 
towards the solution of these financial 
troubles. 


Sulfuric acid 

The development of sulfuric acid 
has not followed the rapid develop- 
ment of the other heavy industries as 
can be seen in the figures of Table 3. 
Sulfuric acid is presently being used 
by the following: 


Petroleum Industry 46.6% 
Textiles ; 23.0% 
Steel industry 15.0% 
Fertilizer 7.7% 
Others 7.7% 


This industry has been greatly re- 
duced by the small consumption of 
the fertilizer industry. At this time, 
there is an excess capacity in Colom- 
bia, and some plants are operating at 
50% of capacity. 

Conventional production units are 
being employed and no real devia- 
tions from the standard design have 
been applied. However, because of 
the small size of the equipment, it has 
become necessary to use special insu- 
lation precautions in order to main- 
tain the temperature at the desired 
levels. Additionally, special charac- 
teristics of the sulfur used have 
made necessary the use of special 
purifiers to eliminate selenium and 
tellurium which cause a greenish color 
in the final product. However, by 
adequate control of the concentration 
and temperature of the acid in the 
towers, it was possible to eliminate 
this difficulty which to our knowledge 
does not usually occur in any other 
sulfuric acid plant employing brim- 
stone as the raw material. This case, 
as well as the following, indicates 
the uneven development of the chem- 
ical industry in a growing country 
such as Colombia. 
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Chlorine and plastics 


Special consideration is given to 
the chlorine problem since it is typical 
of the Latin American countries 
where there is a large demand for 
electrolytic caustic and a relatively 
small one for chlorine. Chlorine is 
being used in Colombia mainly in 
the treatment of water, and to a cer- 
tain extent as a bleaching agent. Pro- 
duction of vinyl chloride will be 
started soon and a consumption of 
approximately 5 to 7 additional tons 
of chlorine will be used. However, 
the actual production schedule of 
electrolytic caustic yields 40 tons/day 
of chlorine. Therefore, there will be 
an excess of at least 25 tons/day for 
several years. 

Although the plastics industry has 
shown an appreciable growth in the 
last few years, it does not seem possi- 
ble that these excesses will be taken 
up by this industry. Research has been 
directed mainly to the use of hydro- 
chloric acid as a possible source of 
fertilizer materials. The production of 
calcium phosphate by treatment of 
phosphoric rock with hydrochloric 
acid seems to offer an immediate solu- 
tion for a large proportion of this 
excess. It seems that the principal 
uses of chlorine in Colombia will be 
in the fertilizer industry and in the 
paper manufacturing industry. Al- 
though several projects are in prog- 
ress, the amount that may be em- 
ployed for this purpose would not 
be more than 10 tons a day. 

These conditions give quite a dif- 
ferent economic situation than is gen- 
eral in the over-all caustic-chlorine 
industry. In the United States cheap 
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Oliverio Phillips Mi- 
chelsen is director, 
Instituto de Investi- 
gaciones’  Tecnolo- 
gicas in Bogota, 
Colombia, the only 
applied research in- 
stitution in Colom- 
bia. His work takes 
in the development 
of new technology 
in the fields of agriculture and industry. 
Michelsen was production manager 
at Planta Colombiana de Soda in Bo- 
gota, where he was in charge of start- 
up and operation of the first soda ash 
plant in South America. He studied at 
MIT, getting a Sc.D. from there in 
1957. 


power exists, as well as an ample 
demand for chlorine, and therefore 
the electrolytic method is more eco- 
nomical than the chemical method. 
In Colombia the chemical process is 
cheaper. Therefore, future expansions 
in the field of caustic are being 
planned through the chemical method 
and not the electrolytic. 

At the present time, a 5 ton/day 
plant for vinyl chloride is being de- 
signed in Colombia. Although this 
unit is well below the usual accepted 
capacity of 20 tons/day, special eco- 
nomic conditions offer an advantage 
in that chlorine is cheap in relation 
to most of the materials in the chemi- 


Table 3. Consumption of sulfuric acid. 


Tons INCREASE 

YEAR (98% acip ) YEAR 
1953 65.3 

1956 65.9 0.3% 
1957 77.9 18.2% 
1958 98.9 26.9% 
1959 100.1 1.2% 
1960( Est. ) 102.0 1.9% 
1961( Est. ) 144.0 41.2% 
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cal industry. Alcohol or acetylene will 
be used as raw materials since the 
demand for petrochemical ethylene 
would not correspond to economical 
quantities. Figure 3 illustrates the 
consumption of plastics per inhabitant 
in the last four years. 
) 

It should be pointed out that the 
»roduction price for PVC would be 
iigher than in the United States, 
making it uneconomical to produce it 
at the rate of 5 tons/day. 

A general nationalistic feeling is 
present in Colombia's economic poli- 
cies, and the government is prone to 
increase the import duties on those 
products that could be produced in 
the country at costs that can compen- 
sate, through the employment of local 
raw materials for the additional price 
caused by the inefficiencies of small 
scale production. Many Latin Ameri- 
can countries are following the same 
steps to insure the growth of their 
national chemical industries. In the 
case of Colombia, a 130% bond is re- 
quired on all imports, increasing the 
actual cost of the products imported 
into the country. Usual import duties 
run at 20% or more of the cost of the 
chemicals imported, If transporta- 
tion rates are added to the other costs 
a 30-40% margin is left for the na- 
tional production, These considera- 
tions have become more important in 
the last years when Latin American 
countries have been faced with over- 
production of basic export products 
such as coffee, cotton, and minerals. 
The interest existing in the formation 
of regional trading groups will further 
develop this policy as the expected 
markets become higher and the pro- 
duction gap smaller. 
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Figure 3. Consumption of polyethylene and vinyl resins in Colombia. 
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The Mexican approach 


to petrochemicals 


Here's a survey of Mexico’s petrochemical 
potential, pointing up her crudes, produc- 
ing zones, and refining centers. 


THE LOCATIONS of Mexi- 
can oil reserves have been known 
almost as long as have those in the 
U.S., their development has lagged 
until early in this century, Carried 
along by the impetus and know-how 
of her more industrialized northern 
neighbor, Mexico is at last attempt- 
ing to capitalize on her petroleum re- 
sources. The following is a resume of 
what she is doing now, and what 
she plans to do, 

Mexican crude producing zones, re- 
fining centers, and potential produc- 
ing areas are shown in Figure 1. By 
classifying the various Mexican crudes 
on the basis of common properties it 
becomes evident that: 

1. The Mexican crudes fall into the 
asphaltic, paraffinic, and naphthenic 
groups. 

2. Fields containing asphaltic crudes 
are the most abundant. 

3. Fields containing 
crudes are least abundant. 

4. There are no fields containing 
definite aromatic crudes. 

5. With a few exceptions, these 
crudes are traditionally high-sulfur 
bearing. 

6. The asphaltic crudes belong to 
the subgroup of the asphaltenes, with 
a few malthenes and carbenes. 

7. The producing fields are spread 
throughout Mexico from the north- 
east (Reynosa) to the southeast 
(Tabasco). 


Pemex reforming centers 

A great petrochemical center will 
be erected in the Minatitlan refinery 
around the reforming plants built by 
Petroleos Mexicanos. To insure satis- 
factory operation, it is necessary to 
fractionate and desulfurize the feed 
to these plants. As a final step in the 
manufacture of aromatics, Minatitlan 
will have a plant for the separation of 
benzene, toluene, and xylenes. 


naphthenic 
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The Minatitlan area will also pro- 
duce chlorine and H,SO, in quan- 
tity while unlimited amounts of natu- 
ral gas will be available via the new 
Ciudad Pemex-to-Mexico City gas 
pipeline. 

Pemex has a dodecilbenzene plant 
in operation in Atzeapotzalco, and in 
the near future, a plant to produce 
synthetic rubber will be in operation 
in Ciudad Madero. A network is be- 
ing created to integrate the national 
petrochemical industry. 


Petrochemical economics 

Certain economic conditions govern 
the domestic market for aromatics. At 
the moment, benzene is the only aro- 
matic manufactured in Mexico, It is 
obtained as a byproduct of the steel 
industry located in Monclova and 
Monterrey. The total benzene pro- 
duced in 1956 was approximately 
45,000 bbl. However, in 1958, the 
demand rose to 135,000 bbl. An 
idea of the potential benzene market 
and existing benzene deficit in Mexico 
may be readily appreciated from Table 
1. This deficit will increase within the 
next two years to as much as 32 mil- 
lion kg/vr. The reforming units in 
Minatitlan are being erected to satisfy 
the increasing Mexican demands. 

Pemex is now, and will remain, the 
biggest consumer of toluene. Of the 
70 million kg imported in 1958, the 
largest portion was used in blends of 
high octane aviation gasoline, in re- 
fining processes, and in paraffin ex- 
traction. The TNT industry, in 1958, 
absorbed 1.5 million kg. 

The ortho isomer of xylene is the 
one most used in the petrochemical 
industry in the production of phthalic 
anhydride. This product, important 
in the manufacture of synthetic resins 
and paints, is consumed by private in- 
dustry to the extent of 2 million kg 
yr., and since 65% of the anhydride is 


xylene, a yearly demand of 1.3 million 
kg is expected, 

Considering these facts and allow- 
ing for the possibility of exporting 
benzene, plus the 12% increase in do- 
mestic demand per year, the future of 
these Pemex installations in Minatitlan 
is assured. 

The production figures when the 
new Pemex aromatics plants go on 
stream in 1961 are estimated to be: 

Benzene — 42,300 gal./day—367,- 
300 bbl. yr. 

Toluene — 82,000 gal./day — 711,- 
635 bbl./yr. 

Xylenes — 61,300 gal./day — 532,- 
580. bbl./yr. 

From these figures it may be con- 
cluded that: 

1. The amounts of each of the aro- 
matics produced in Minatitlan, start- 
ing 1961, will be consumed entirely 
by the domestic market. 

2. Petroleos Mexicanos will be the 
largest consumer of Mexican manufac- 
tured aromatics. 

3. Production of aromatics on a vast 


scale is imperative. 
® 
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Nominal | Croctung 


Refinery name 
and location 
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5000 therm 
25,000 cat 
14,000 therm 
25,000 cat 


C Madero 100900 


Atzcapotzaico 


+ 
Salamanca 40,000 5000 therm 


Minatitian 85,000 15,000 cat 
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PETROCHEMICALS 
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The production of aromatics will 
vie a an estimated total vearly savings 
of approximately $80 million. 


Summary 

Mexican petrochemical installations 
will be located in four principal geo- 
graphic zones, in each of which con- 
struction is already under way. In 
summary : 

Ethylene. The four petrochemical 
centers will manufacture a minimum 
of 23,000 ton vr., Table 2, with po- 
tential increase by catalytic dehydro- 
genation of the ethane contained in 
refinery or natural gases. 

Propylene. The same centers will 
produce about 70,000 ton/yr. of pro- 
pvlene. It will be used in the manu- 
facture of tetramer and cumene. Pro- 
pylene is used as a plastic resin; 
tetramer, alkvlated with benzene, is a 
detergent industry intermediate; and 
cumene will be used to obtain phenol 
and acetone Atzcapotzalco will pro- 
duce 20.000 ton vr. dodecilbenzene 
to cover the national demand of this 
product for detergents. 


MEXICO 


Salamonca 


® 
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ETHYLENE 

LOocATION PROD,. TON / YR. 
Atzcapotzalco 7500 
Ciudad Madero 7500 
Salamanca 5000 
Minatitlan 3000 

Totals 23,000 

Benzene, toluene, and  xylenes. 


These aromatics will be manufactured 
exclusively in Minatitlan, in the 
quantities described earlier. Private 
industry will be responsible for the 
production of the derivatives from 
them, such as: DDT, chlorinated deri- 
vatives, phthalic anhydride, ete. 
Ammonia. This is one of the most 


important products in the Mexican 
national petrochemical program. 
Three plants are under construction, 
each with a 200 ton/day capacity. 
These plants are located in Sala- 
manca, Minatitlan, and in northern 
Mexico. They will use natural gas 
as a raw material. As a result, other 
related chemical plants will also be 
erected near them. It is quite prob- 
able that future demands by Mexican 
agriculture will require increased pro- 
duction 

Acetylene. The plant to manufac- 
ture this product will probably be 
located at some point along the gas 
lines. This project is expected to be 
started at a later date than the others 


Table 1. 


Mexico 
PORTED, KG 
5,500,000 
16,000,000 


Propuct 
Nylon 
Dodecilbenzene 
Chlorobenzene 1,225,000 
Mono- & polystyrene 2,715,000 
DDT 75,000 
Svnthetic rubber 24,000,000 


> 


Mexico pro- BENZENE IN BENZENE 
DUCED, KG REQ D., KG 
1,650,000 
5,600,000 
175,000 70 1,120,000 
6,000,000 74 6,300,000 
6,000,000 65 3,950,000 
— 55 13,200,000 


detergents 


Y YY IY GUN NG 

Gj 

G GING INT 4; 

G; LEGEND G NY 

}, oreos where fields ore locoted G 

G; 

with good petroleum prospects y 

NORTHEAST. ZONE = eos with poor petroleum prospects 

WY) 

Gx @ lubncoting oil piont 

GRIGG ; PETROCHEMICAL PLANTS 

A) ammonio £) phenol and acetone 

A B) aromatics synthetic rubber G : 

Np ©) acetylene P) polyethylene G, 
S) sulphur 


CK 


June 1960 


a 
Hi 
iq 
ih), 
H 
3 
OF 
sr 
aS ‘er -C 7 
| 
j 
Monterrey 
» /] NORTH ZONE 
1 WF, NG AX YX 


Cuarces Warina 
W. R. Grace & Co. 


Chemical industries 
U.S. and Latin America 
—the differences 


You need to know the local conditions 
in each Latin American country before 
you can make construction cost com- 


parisons. 


TRACING THE HiIsTORY of a devel- 
oping economy, four stages can usu- 
ally be identified: 

A. The pre-industrial or commer- 
cial stage in which trade may be well 
developed but manufacturing is rudi- 
mentary or non-existent. However, a 
monetary system, means of transpor- 
tation, agriculture, and commerce are 
in existence. 

B. The primary manufacturing or 
export of resources stage in which the 
processing of materials for export usu- 
ally predominates, 

C. Manufacture of non-durable and 
semi-durable goods in which the first 
industria! operations begin to emerge. 
The chemical industry has its origin in 
producing the chemicals required. 

D. Durable capital goods 
manufacture characterized by the de- 
velopment of heavy industry. It re- 
quires basic metal industries. All 
types of capital goods and machinery 
are manufactured locally. 

Latin American countries fall into 
two major classifications as far as their 
phase of economic development is 
concerned, The so-called “large” coun- 
tries have advanced through the first 
three stages. In economic terms we 
can define these large countries as 
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those whose gross national product is 
from 3% to 5% that of the U.S. Three 
Latin American countries qualify as 
large: Argentina, Brazil, and Mexico. 
All other Latin American countries 
can be classified as “small”: Vene- 
zuela’s gross national product is about 
1%; Chile, 0.5%; Peru, 0.33%; and 
Ecuador only 0.05% of the U.S. 
GNP. In considering Latin American 
chemical industries, we must make a 
clear distinction between those in the 
large countries and those in the small 
countries, 

In Argentina, Brazil, and Mexico 
the size of the market is such that 
United States and European chemical 
technology is adaptable without diffi- 
culty, In this respect European tech- 
nology is more readily adaptable than 
U.S. technology because European 
countries such as Switzerland, the 
Netherlands, and Austria have devel- 
oped small plant designs to supply 
markets roughly of the same size as 
those of Argentina, Brazil, and Mexico, 
In the small countries the markets for 
chemical products are so small that 
the plant size required to supply their 
markets is often roughly equivalent to 
that of a large pilot plant in the 
United States. For example, in the 


Pfizer's pharmaceutical plant, Toluca, Mex. 


U.S. a small ammonia plant is of the 
order of 150 ton, day capacity; in 
some of the Latin American countries 
ammonia plants having capacities as 
small as 20 ton, day have been de- 
signed and erected. In the U.S. a 
plant to produce chlorine and caustic 
would usually be of the order of 250 
ton/day of each product. In small 
Latin American countries plants may 
be as small as 5 ton, day capacity and 
in countries like Ecuador the capacity 
required to supply the market might 
be even less. However, it is simply 
not possible to design these plants as 
one would design a U.S, pilot plant 
because of the difference in the “eco- 
nomic equation”. In the U.S, the eco- 
nomic equation involves high labor 
costs and low capital costs, in Latin 
American countries the reverse is true. 

Some simple arithmetic based on 
what a company can afford to spend 
to eliminate one operator position in 
a chemical plant illustrates the situa- 
tion. Under U.S. conditions a skilled 
chemical operator may cost $6000, yr., 
including the usual benefits. A con- 
tinuous process requires four men at 
every station to maintain round-the- 
clock operation, or $24,000 per sta- 
tion. Assuming this position is elimi- 
nated by mechanization, and the 
money tor such mechanization is 
ae on the basis of debt capital at 
5%, and the fixed charges including 
depreciation, maintenance, and insur- 
ance add 15%, then a total of $120,- 
000 in capital can be spent to elimi- 
nate one operator position. 

In some South American countries 
the labor rate is roughly $2.00/day, 
$600, worker, yr., or $2400, yr. on the 
basis of four men to a position. Debt 
capital is about 10% and if borrowings 
are difficult to arrange, the case in 
many countries, equity capital must 
be provided. With equity capital at, 
perhaps, 15% after taxes, the average 
cost of capital on a before-tax basis 
may be as high as 20%. Adding this 
amount to 15% fixed charges gives 35% 
as the cost of an investment in ma- 
chinery. Therefore, only about $7000 
would be allowable to eliminate one 
operator position as compared to 
$120,000 in the U.S. This doesn’t 
buy much mechanization. 

There is also a political implication 
in this problem, because in most of 
these countries it is considered socially 
desirable to provide maximum em- 
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GEO-ECONOMICS 


ployment. The population growth rate 
throughout these countries is about 
3%/yr. In the United States there is a 
great deal of debate about desirable 
growth rate for our economy. Some 
of our most advanced thinkers main- 
tain that we should have an economic 
growth rate of 5%/yr. If 3% is pretty 
good (and this is what the U.S. 
growth rate has been over the last 
several decades), and we translate 
this to the Latin American countries, 
such a growth rate is really only keep- 
ing up with the population growth, 
with little gain on a per capita basis. 

There is also a very great difference 
between the small countries and the 
large countries in the availability ot 
locally manufactured equipment, In 
Argentina, Brazil, and Mexico chem- 
ical plants can be built without great 
dependence on imported process 
equipment. It would be necessary to 
import only very highly specialized 
equipment. In the small countries it 
is necessary to import practically all 
equipment for the chemical process 
industries as there are few local metal 
tabricating shops available even for 
producing relatively simple tanks and 
similar equipment. Countries such as 
Uruguay, Paraguay, and Ecuador do 
not have basic steel industries and 
hence must depend on imports for 
even the simplest process equipment. 
Chile, for example, is intermediate in 
its stage of development. It has a 
basic steel industry and metal fabrica- 
tors can produce simple vessels 
capable of operating under moderate 
pressures, but the metal fabricating 
industry is not yet sufficiently ad- 
vanced to produce complex maiibinns 
or high pressure vessels. 

There are many other local condi- 
tions which have to be considered 
when adapting chemical industries to 
the various Latin American coun- 
tries. A case which illustrates the sit- 
uation well is that involving the pro- 
duction of chlorine and caustic. These 
are so-called co-products which are 
produced in a constant ratio of ap- 
proximately 0.9:1. As countries pro- 
gress from the commercial stage into 
stage B, the primary manufacturing 
stage, the need for caustic soda ap- 
pears. However, at this stage there is 
very little need for chlorine, as chlo- 
rine is usually used in making prod- 
ucts which are required only in stage 
C or stage D. Consequently, the 
chemical manufacturer who under- 
takes the production of chlorine and 
caustic usually finds that he has al- 


most no market for the chlorine and 
must develop some uses for chlorine 
or else find that the chlorine must be 
disposed of as a waste product at con- 
siderable cost. As an example of this, 
Peru is in the stage where there is a 
high demand for caustic, but little 
demand for chlorine, the demand for 
chlorine being only 20% of that for 
caustic. Brazil is much further ad- 
vanced industrially than Peru and yet 
chlorine is still in excess supply in 
Brazil. However, the increasing use 
of plastics, such as PVC, containing 
chlorine is creating a market for the 
chlorine in Brazil, and as Brazil ad- 
vances further in stage D, it can be 
predicted that the demand for chlo- 
rine will approach that of caustic. 

Another interesting situation in 
Latin American countries is that re- 
lating to steel production, As coun- 
tries emerge into stage D, one of the 
first industrial developments is the 
manufacture of steel. This usually re- 
quires the manufacture of coke and 
ode woduces the usual coal 
chemical byproducts. These byprod- 
ucts, together with the availability of 
chlorine at low prices often give rise 
to a chemical industry based on sol- 
vents, insecticides, and other chlo- 
rinated products. 

Nearly all Latin American coun- 
tries have an exchange problem. They 
require large amounts of foreign ex- 
change to import capital goods for 
their developing industries. Often 
their exports consist largely of min- 
erals or agricultural commodities sub- 
ject to wide price fluctuations and 
consequently they often have trade 
deficits. Therefore, it has been neces- 
sary for most of these countries to 
institute exchange controls of some 
sort. This has usually led to require- 
ments for import licenses wherever 
foreign exchange is required. In 
undertaking a new chemical develop- 


Charlies E. Waring, 
a vice president of 
W. R. Grace, was 
named to his pres- 
ent post in 1956. 
Waring began his 
career with East- 
man Kodak, in 
1927 as research 
chemist. He was 
also with the Frigi- 
daire Division, General Motors, for fif- 
teen years. He joined Davison Chemical 
in 1945, and the next year became 
vice president, research and develop- 
ment. Since 1952, his work has been 
general business development here and 
abroad. Waring has an MS and Ph.D 
from Ohio State. 
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ment in Latin America it is often 
necessary to justify the need for such 
an import license by demonstrating 
that the new chemical venture will 
produce materials locally which will 
eliminate the need for imports, and 
that consequently a net saving of for- 
eign exchange requirements will re- 
sult from the construction of the 
plant. In some countries, even in spite 
of the proven desirability of a new 
plant from the standpoint of reducing 
exchange requirements, the local laws 
make ‘t very difficult to obtain the 
import license. For example, in sev- 
eral countries it is often necessary to 
post a cash bond in local currency 
covering the entire cost of the equip- 
ment to be imported under the im- 
port license. In the case of a special- 
ized piece of equipment for a chemi- 
cal plant the delivery time from the 
date of obtaining the import permit 
may be from one to two years. If, for 
example, a machine costing $100,000 
is built especially to order on a one- 
year delivery schedule, and requires 
a 100% deposit, the posting of a 
$100,000 bond under the import 
license may add as much as $10,000 
to the cost, since interest rates in 
Colombia may run as high as 10%. 
This is typical of extra costs encoun- 
tered under some Latin American 
conditions which are unknown in the 
U.S. and which might be neglected 
by an engineer not familiar with the 
local conditions. 

The difficulty and expense involved 
in importing equipment into these 
countries make it desirable to use 
local resources to the utmost. It may 
be desirable to use a simplified equip- 
ment design which can be manufac- 
tured locally rather than resort to im- 
ported equipment, even though it is 
necessary to make some sacrifice in 
the efficiency or durability of the 
equipment. For example, under cer- 
tain conditions it may be desirable to 
use wood tankage rather than steel 
tankage. 

In conclusion, there is no way of 
making direct comparison of plant 
construction costs in any Latin Amer- 
ican country with those in the United 
States. Plants must be designed to 
operate according to local conditions 
involving not only engineering con- 
sideration, but also political, socio- 
logical, and materials-availability con- 
ditions. Only a thorough knowledge 
of the situation existing in each coun- 
try will permit a final design best 
suited for the local situation. ” 
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Construction costs 
in Latin America 


LATIN Amenica, elsewhere, 
the economics of production of many 
materials are 
study. A basic 
ment cost of the plants involved. 

How are U.S. plant 
costs translated to their equivalents in 
various Latin American locations? 
The effects of the main variables 
which influence the answer to this 
question will be examined and we 
shall see that, unless too many ad- 
verse conditions are combined for a 
given case, the cost of a Latin Ameri- 
can plant is reasonably predictable 
and not appreciably different from its 
U.S. counterpart. 


a continuing object of 
element is the invest- 


investment 


Plant cost factors 


Detailed study of the variables dis- 
cussed below will give a fair approxi- 
mation of their effect on the cost of 
materials, engineering, 
and contracting services which, for 
purpose of definition, add up to the 
installed cost of a plant. 

Accessibility of location. Freight 
cost is the most obvious direct effect 
of geographic location. This factor 
may add over 10% to the cost of ma- 
terials at the southern end of our 
hemisphere whether they originate 
in Europe or the U.S. In most 
cases, too, geographic location means 
isolation from equipment manufactur- 
ers, technical assistance, and special- 
ized maintenance. Consequentl the 
basic design of the plant is affected. 
Equipment must be so designed as to 
insure planned production with a 
minimum of shutdowns. This means, 
in turn, an over-all plant cost increase 
in the order of 5-104. 

Furthermore, because of isolation, a 
stock of spare parts sufficient for one 
vear's operation should be main- 
tained. This adds, roughly, another 
2-3% to the over-all plant cost. Isola- 
tion may also necessitate addition of 
plant repair and maintenance shops, 
particularly if the plant must run at a 
high operating factor. 


construction, 
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Also, because of isolation, raw ma- 
terials and. or products storage and 
distribution facilities mav need to be 
more ample. 

Lastly, and important although not 
by definition a part of the installed 
cost of the plant, is the sometimes 
essential need for early personnel 
training. A new industry, depending 
(of course) on its complexity, may 
hire, school, and train its 
managerial, operating, and mainte- 
nance forces at lengthy intervals 
before actual start-up. The costs for 
these are justified when evaluated 
against the alternate possibility of 
weeks or months of reduced or irreg- 
ular performance due to poor opera- 
tion. 

Climate. In general, climate is not 
an influential factor on the cost of a 
plant originally estimated in the U.S. 
A tropical location will usually re- 
quire a less elaborate installation than 
one originally designed for severe 
winter conditions and incorporating 
devices against freezing, more sub- 
stantial equipment enclosures and 
buildings, and deeper foundations. 
But again, we may run into special 
cases where additional costs must be 
considered. Large plants in tropical 
coastal regions, for instance, have a 
cooling water problem if sea water is 
to be used. 

Construction labor and tools. The 
published hourly cost of labor in most 
Latin American countries is strikingly 
lower than that prevalent in the 
United States. Even after corrective 
adjustments for relative productivity, 
social benefits, special conditions, and 
additional cost of foreign supervision, 
we arrive at construction costs which 
can be 75% or less than their U.S. 
counterparts. But there is no uniform- 
ity. In Venezuela, for instance, con- 
struction work in the oil industry can 
actually exceed its U.S. equivalent. 

In large projects, the unavailability 
of heavy construction tools in certain 
countries can be very costly if such 


need to 


tools must either be acquired for a 
single project, or rented, with inevit- 
able idle while tools are in 
transit, 

Origin of materials. Depending on 
the country involved, the point of 
origin of materials may the 
greatest influence on the cost of the 
plant. The effects of applicable 
duties, or of legislation stipulating 
local purchases, even when non-com- 
petitive pricing and deliveries do re- 


time 


sult, are obvious. 

For processes operating at moderate 
pressures and not requiring special 
metallurgy, national industries have 
developed in Latin America to the 
point where substantial plants, involv- 
ing over a million-dollars worth of 
materials, can be provided locally to 
about 80% of their value. This per- 
centage includes components made 
locally of imported materials, 

However, even in the more indus- 
trialized countries, the national indus- 
tries are not tooled, nor can they be 
tooled economically to the tempo of 
accelerated — construction programs 
now under wav. And even in those 
countries where thev could theoretical- 
lv be manufactured, a large percent- 
age of the materials must be imported 
if a reasonable construction schedule 
is to be maintained. At present, local 
materials seldom exceed 20-40% in 
the more industrialized countries. 

The question continually — arises 
whether to import materials from the 
U. S., from Europe and, more recent- 
lv, from Japan. This is subject to 
individual evaluation. Freight rates, 
characteristics of equipment, and de- 
livery periods must be compared. If 
the materials are taken as a group, 
there is no appreciable difference to- 
dav. Actually, financing almost invari- 
ably governs the point of origin of 
foreign materials. 

Financing. Most Latin 
CPI projects benefit from foreign 
long term financing. Aside from 
governmental terms extended for se- 
lected projects by such agencies as 
the Export-Import Bank, for some 
time manufacturers of materials, 
particularly in Europe, have made 
terms available involving some 15% 
cash before delivery and the 85% bal- 
ance pavable during five years or 
more after delivery. 


American 
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Compania Shell de Venezuela at Cardon, Venezuela has 300,000 bbi /day capacity. 


There are many financing plans or 
combinations of plans available, par- 
ticularly for large projects. Materials 
can be obtained from a single country 
either on a competitive basis within 
that country, or as a package, to re- 
duce the enormous amount of paper 
work involved. If the project is large 
enough, it may be profitable to shop 
selectively in different countries. 

Interest rates range between 6-7%, 
to which are sometimes added special 
financing charges. Often, engineering 
and contracting services are financed 
as a package with the materials. 
Under prevailing conditions, financing 
costs add (on the average) 15-20% to 
the value of the materials and services 
covered. 

Reliability of utilities. Estimates of 
process plants usually cover the proc- 
ess facilities proper. Utilities must be 
provided, either from existing sources, 
or from new facilities. The main vari- 
able is electrical power. An uninter- 
rupted, steady electrical source is 
indispensable to efficient operations, 
particularly for larger plants. In many 
locations, this may require the sub- 
stantial additional cost of installating 
generating facilities. 

Size. As a fair rule, the cost of 
plants of different sizes is propor- 
tioned to the ratio of their sizes fac- 
tored to the six-tenths power . 
except when the plants become very 
big, or very small compared to what 
is considered the median standard. 

Where factors make the manufac- 
ture of any chemical attractive at a 
given location, the market may still 
be too small to support what may be 
considered a small plant by U. S. 
standards. This results in the design 
of plants which are economically just- 
ified in certain countries, but for which 
the ratio of investment cost to quan- 
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tity of product may be out of line 
with that prevalent in the U. S. 

While it may be academic, it must 
be stated that there is such a thing 
as a minimum-size continuous opera- 
tion plant. There is indeed a point 
where a reduction in size of the equip- 
ment is hardly accompanied by a 
correspondingly favorable reduction in 
installed or operating cost. The evalu- 
tion of this minimum size is admitted- 
ly difficult, however, when costs must 
be prorated from considerably larger 
U. S. plants. While the costs of 
material, and labor can be approxi- 
mately downgraded, the cost of en- 
gineering and contracting services 
will hardly diminish, and thus be- 
comes larger in proportion to the 
total cost of the plant. 

Example. Assume that a _ Latin 
American plant whose total U. S. 
installed cost is $2 million is located 
in an industrial community where ma- 
chine shops and maintenance facilities 
are available and that there is no need 
for private electric generating facili- 
ties. Assume also that financing costs 
are equal. What will be the cost of 
the Latin American plant? 

Materials costs represent about 55- 
60% of the cost of the U. S. plant. If 
local material costs are equal to U. S. 
costs, but if 70% of materials are of 


G. R. Lawrence is a 
sales engineer with 
the Lummus Co. 
Currently, his activi- 
ties are predomi- 
nantly in Latin 
America. the 
eight years since he 
joined the company, 
he has worked as 
coordinating engi- 


neer, project engineer and project man- 
ager for the design and construction 
of petroleum refining, petrochemical, 
and other chemical facilities. 


foreign origin and if we must add 10% 
on these for freight, then we have an 
addition of about 4% on the over-all 
cost of the plant. To this add 3% for 
spare parts, and 5% for extra sparing 
and special design features. Our total 
excess is 12%, 

The costs of labor, labor supervision 
and tools amounts to some 25% of 
the cost of the U, S. plant. This latter 
figure further breaks down in the 
U. S. into about 2/3 for actual equip- 
ment erection, and about 1/3 for su- 
pervision and tools rental. The cost 
of supervision and tools rental will 
actually increase because of extended 
construction periods and higher rates. 
However, for the moment, let us 
assume for the sake of arithmetic 
simplicity that the entire 25% under 
discussion will vary proportionately 
with local wage rates. Now, suppose 
we find that the local labor hourly 
average rate is one sixth of that preva- 
lent in the U. S. On the other hand, 
the productivity is evaluated at 50% 
of U. S.; social benefits, holidays, com- 
pulsory severance pay, etc. impose an 
80% surcharge on actual salaries. All 
this means, arithmetically, that the 
cost of labor is 60% of its U. S. 
counterpart, Assume now that, taking 
into account the extra costs of foreign 
supervision together with contingent 
items such as living and travel costs 
of personnel involved as well as higher 
tool rentals costs, we conclude that 
the cost of labor is 70% of that per- 
formed in the U. S. Our total saving 
is about 7%. 

The cost of engineering and con- 
tracting services amounts to some 15% 
of the cost of a U. S. plant of this size. 
These costs vary little with location. 

So, in our illustrative case, we have 
a plus of 12% due to origin of materi- 
als and location, and a minus of 7% 
for construction labor. The net result 
is an increase of 5% What we have 
just tried to illustrate is that, under 
average conditions, the installed cost 
of Latin American plants does not 
vary by more than 10% from their 
U. S. counterparts. 

The near future will probably see 
plant costs in the more industrialized 
areas of the entire Western Hemi- 
sphere converge more closely. A 
larger proportion of materials will be 
obtainable regionally, particularly be- 
cause of Common Market arrange- 
ments. Latin American labor wage 
rates will tend to rise rapidly, but 
the effect on construction costs will 
probably be compensated through 
increased productivity. 
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Manufacturing costs 


in Latin America 


It’s difficult to transpose U.S. cost estimates 
into their Latin American counterparts with- 
out some knowledge of the characteristics of 
the country and its people. 


‘To AMERICAN COMPANIES Who have 
successfully developed the technol- 
ogies of profitable manufacturing proc- 
esses, it makes good sense to apply 
them abroad as well as at home. Latin 
America is a prime field for such 
activity. 

When a U.S. engineer is asked to 
develop a Return on Investment esti- 
mate for a project in, say, Argentina, 
perhaps the case is made simpler for 
him by defining what size plant is 
needed, or perhaps not. This is often 
the question requiring the most soul- 
searching. As often as not, it is re- 
solved by an “intuitive” guess. To at- 
tempt to estimate a market potential, 
using domestic production, by extra- 
polation of what it has been with 
100% importation and high tariffs, is 
akin to the question about the hen 
and the egg. This is an interesting 
area but irrelevant to the immediate 
subject; ultimately, the engineer must 
define a project scope and arrive at 
capital and operating cost estimates. 

He may be an excellent estimator 
of new projects in his own plant, and 
for jobs anywhere in the United 
States, but how can he estimate for a 
job in Argentina when, perhaps, he 
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knows only that things are different 
there? Obviously he cannot, without 
becoming better informed. Yet, at 
least for preliminary estimates, he 
may feel more ignorant than he actu- 
ally is. 

Developing a manufacturing cost 
estimate for a Latin American project 
does not differ in basic procedure 
from any other. Any differences are 
simply in price and efficiency factors, 
and in the difficulties in obtaining 
accurate data when preparing final 
versions. The determination of yields, 
ceveles, utilities requirements, labor 
and supervisory staffing, and so forth 
is fundamental to operating cost esti- 
mation. It is assumed that these fac- 
tors are well known for the process 
as developed and practiced in the 
United States; they must now be 
translated to the Argentine plant. 

While U.S./Argentine cost ratios 
can be established and used in esti- 
mating the various elements of a 
capital estimate, the same cannot be 
done for operating costs, except for 
such specific factors as to make them 
of little value. For a detailed estimate 
one must go back to the basic ele- 
ments involved. In estimating steam 
cost, for example, it is necessary to 


know delivered fuel cost, heating 
value, boiler thermal efficiency, labor 
hours and rates, and so forth. Ob- 
viously, steam cost per 1000 Ib., or 
per unit of product, will vary with 
the size of boiler. 

How can the estimator accumulate 
all of the pricing information he needs 
to know to develop his estimate? It 
is our experience that by the time a 
project evaluation reaches the point 
of detailed estimates, there is an inter- 
ested and informed individual in the 
country concerned ready to feed re- 
quired information. This person may 
be the company’s local sales represen- 
tative, a customer wanting an assured 
local supply of raw material, or some- 
one in the Overseas Division or Inter- 
national subsidiary whose job is to 
find promising foreign locations where 
the company may manufacture _ its 
product or products profitably. Should 
no locations be evident, the country’s 
consulate at Washington would be 
happy to provide local information in 
most instances. This information, how- 
ever, is usually too general for use in 
a defined estimate. Before a project 
is committed the estimator must have 
accurate, detailed, and specific infor- 
mation, and lacking a reliable local 
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COST ESTIMATING 


Going on stream in Bahia, Brazil, this Petrobras refinery was 
engineered by M. W. Kellogg with a local Brazilian contractor. 


source, should go there himself to 
obtain it. 

The traps the American engineer 
can fall into are legion; mainly be- 
cause he does not fully appreciate the 
primitive environment with which his 
potential plant will contend. He must 
be able to weigh the impact of the 
low level of industrialization and 
prosperity of the country on his proj- 
ect. He must realize that the suppliers 
are not minutes away by telephone 
with plenty of materials; that the 
workers have no telephones, and 
walk, ride bicycles, or take a bus to 
work. 


| PRODUCT A (Principal raw materials imported by Latin 


countries ) 


U.S.A, 
| Raw MATERIALS 80 
Utilities 2 
Salaries & Wages 7 
Maint. & Supplies 3 
Other Directs 2 
| Torat Directs 14 
Depreciation 2 
Other Indirects 4 
Tora. INpIRECTS 6 
Tora. Mec. Cost 100 


Raw materials 

Projects in Latin America are not 
necessarily justified because of their 
ability to produce for the local mar- 
ket cheaper than the same product 
could be imported. Many are fostered 
by the existence of import tariffs or 
by the assurance that such will be 
applied when the domestic product is 
made available. 

What applies to the potential 
plant’s product applies just as well to 
its raw materials. Are they made do- 
mestically? Are they made in suffi- 
cient quantity to satisfy the plant's 


Table 2. Some comparative costs. 


PRODUCT B (Principal raw materials produced in U.S.A. | 


needs? What quality are they? Are 
there alternative suppliers? These are 
very real and basic considerations. 
The mere fact that a local company 
has satisfactorily shown itself capable 
of manufacturing a given chemical 
may be sufficient to result in a sev- 
eral - hundred - percent tariff being 
placed on its importation. 

Dibutylphthalate and dioctylphtha- 
late plasticizers, for example, are 
made by similar processes. A local 
company may make one, perhaps, for 
its own captive use. By its demon- 
strated operation it could obtain tariff 
protection not only for the one, but 
tor both—and conceivably, for a whole 
family of related esters! One cannot 
naively assume that raw materials 
will cost the “going” world price, plus 
freight. Indeed, the cost, supply, and 
quality of raw materials are likely to 
be the most important factors to be 
resolved, while at the same time be- 
ing the most difficult of resolution. 
Utilities 

Costs of utilities are relatively easy 
to estimate compared to raw mate- 
rials in the sense that the plant must 
usually supply its own. The Latin 
American plant would conceiy ably be 
equipped with its own wells, or treat- 
ing facilities for a nearby surface 
water source. It would have its own 
steam plant, more than likely, oil- 
fired. To the extent that utilities, 
notably electricity, would be fur- 
nished by others it is important to de- 
termine the degree of reliability to be 
expected, and that there is an ade- 
quate supply. Many areas of Latin 
America are deficient in electrical 
power, and it is a rare area where a 
grid system (where several sources 
are tied together to assure better de- 
pendability and distribution) may be 
found. Many places depend upon 
small hydroelectric plants, where the 


and Argentina, not Mexico) 


-—— MANUFACTURING Costs——> 
Mexico ARGENTINA 


ANUFACTURING Costs—— 
U.S.A. Mexico ARGENTINA 


145 265 Raw MATERIALS 7 108 162 

6 6 Utilities 4 20 17 
2 5 Salaries & Wages 5 4 2 
3 7 Maint. & Supplies 3 5 5 
2 3 Other Directs 4 3 6 
13 21 Dinect CONVERSION 16 32 33 
3 7 Depreciation 8 7 6 
3 3 Other Indirects 3 5 3 
6 10 INnpinECT CONVERSION 6 12 9 

164 296 Total Mfg. Cost 100 152 204 
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supply varies seasonally for lack of 


reservoir Capac ity In such instances, 
especially if all utilities are dependent 
on electricity, the safety of the oper- 
ation, as well as operating efficiency, 
may be at stake. The efficiency of 
many continuous processes (both in 
terms of operation and product qual- 
it\) is often more a function of free- 
from interr iptions — however 
brief—than it is of cumulative outage 
time. Emergency standby power may 
be needed to keep critical units in 
operation, and must be “costed” in 
labor, fuel, and depreciation. 


dom 


Labor and supervision 

Of all prospective expense items, 
those covering labor and supervision 
have the greatest potential for lower- 
ing manufacturing cost. This is illus- 
trated in Table 1 by a comparison of 
hourly basic wage rates of several 
countries. 

Table 1. 
USS. $ % of U.S. Rate 
$0.49 21 
0.21 
0.25 
0.29 
0.77 
2.35 

These rates do not include fringe 
benefits or social charges, which add 
44% to production workers’ cost in 
Argentina, approximately 20% in Mex- 
ico, and approximately 12% in the 
United States. 

Here again one must not factor 
glibly, for labor efficiency must be 
considered, Depending on the situa- 
tion, this may equal the U.S. stand- 
ard, effecting considerable relative 
savings, or be so much lower that 
_— labor cost approaches the U.S. 

gure. 

There are a number of reasons 
which must be recognized for such 
cost variation. Most significant, per- 
haps, is that cheap labor and size of 
installation will often work together 
to void justification of labor-saving 
devices which would normally be in- 
cluded in the typical U.S. plant. This 
can be especially true in so-called 
“Spartan” plants, where the small- 
ness and uncertainty of initial market 
demands dictate rock-bottom capital 
expenditures. Low educational level 
and lack of prior industrial experience 
on the part of the workers available 
at a new site result in lower efficiency 
hard to measure quantitatively. On 
one Argentine construction job ab- 
senteeism averages 15% — unskilled 
workers being the main offenders. 


Argentina 
Colombia 
Mexico 

Peru 
Venezuela 
United States 


Maintenance and supplies 
In addition to the Latin Govern- 
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ment’s desire to conserve foreign ex- 
change, there is a problem in stock- 
ing spare parts which rules in favor 
of local equipment purchases wher- 
ever possible. Where a process re- 
quires alloy or special equipment 
there may be no recourse but to im- 
port—with the concurrent penalty of 
a heavy spare parts inventory. Short 
of having a complete spare plant on 
the shelf, there is no way to assure 
that one day some part, not spared, 
will break or wear out. The attendant 
delays in replacing such items from a 
factory several thousand miles away 
can cost as much, or more, than to 
have the same item fabricated locally, 
even though the latter course may 
seem outrageously prohibitive. In 
many instances, such a procedure is 
impossible, in which case the plant is 
shut down or crippled until a replace- 
ment can be flown in. 

The earlier comment about lack of 
industrialization being a basic inflator 
of costs applies here also. Even 
though labor, a prime element in 
maintenance anywhere, is low in cost, 
efficiency can be proportionately low 
—because of the lack of tools, special 
skills, and other resources by which 
the American plant can quickly make 
repairs with minimum labor. 

Anyone who has ever had the op- 
portunity to witness contruction jobs 
in the U.S. and in typical Latin 
America will appreciate the extent 
of contrast to be found. For lack of 
cranes, heavy equipment is not set in 
minutes, but in hours, or even davs, 
using gin poles, A-frames, hand 
winches, and pry bars. Hack saw 
blades are used by the hundred on a 
piping job. Foundations are dug and 
poured in the time honored fashion. 
If an instrument is broken—this a 
good test of the thoroughness of 
project organization and _ planning. 
The gist of these remarks is that the 
resources, skills and craftsmen re- 
quired for economical plant mainte- 
nance must be self-generated to a 
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far greater extent in the Latin Amer- 
ican plant, and that such mainte- 
nance, even with low-cost labor, will 
cost as much, or more, than in its 
U.S. counterpart. 


Inflation 


While inflation is most relevant in 
discussions of financing and capital 
costs, it extends its evil influence into 
operating costs as well, The estimator 
is cautioned to become familiar with 
the political and economic situation 
in the country concerned, and to 
make some reasonable allowance for 
inflationaary trends, Argentina is an 
example. Only five years ago the Ar- 
gentine peso was worth five U.S. 
cents. In 1957 it was worth 2% cents, 
and in late 1959 was down to L% 
cents. Inflation does not affect all 
costs evenly; items derived through 
importation will react immediately 
and in direct proportion, while local 
items—labor, local raw materials, and 
purchased utilities—will react more 
slowls and in varying proportions. 
Because inflation robs the worker, at 
least momentarily, of real earning 
power, it tends to be accompanied by 
strikes which disrupt production and 
sales. 


Summary 


Throughout this article there has 
been a notable absence of quantita- 
tive information. This is probably 
contrary to the expectations of many. 
Readers who have experience in the 
area of foreign cost estimation will 
appreciate the prevalence of the idea 
that “factors” ought to exist, for easy 
translation of U.S. costs to other 
countries. Engineers like to use sim- 
ple factors, particularly where they 
substitute for a complicated mathe- 
matical formula and even more so 
where they wrap up into a neat, finite 
number many qualitative, changing, 
opinionative, a difficult-to-find ele- 
ments which must be expressed quan- 
titatively in some way. The U.S. engi- 
neer would not look for a factor to 
transpose a Houston, Texas, cost to a 
Long Beach, California, one, but 
would try to do so if he wanted to 
express it in terms of Lima, Peru. 

If there is any conclusion we would 
most like to emphasize, it is that 
there are no simple factors by which 
an estimator can validly convert one 
location’s manufacturing costs to an- 
other location. If he is to develop an 
accurate number he must obtain 
basic cost and specific data for the 
site in consideration, and have a deep 
perception of the nature of the people 
and the country involved. 
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Pesticides—deadly competition 


Formulators face rapid product turnovers, an exacting technology, 
and keen rivalry in the dynamic pesticide industry. 


‘1 HE ECONOMIC PROBLENS and those 
problems involved in the development 
of new toxicants, difhcult and costly 
as they are, represent only part of the 
over-all problem of introducing a new 
pesticide to the market. Almost all 
pesticides must be formulated for the 
end use and this involves a number 
of additional steps and expense. 

Twenty vears ago most of the prod- 
ucts sold were relatively inefficient 
and were applied at high rates. 
For example, sulfur used as a fungi- 
cide for grapes was applied at over 
20 lb./acre and calcium arsenate for 
cotton insect contro) at 10 Ib./acre. 
Today some of our most effective 
chemicals have dosage rates of 1 to 
2 oz./acre, or less than 2 mg. of toxi- 
cant per sq. ft. Obviously, good distri- 
bution and effective coverage are es- 
sential, thus placing a major responsi- 
bility on the art of formulation. 

While nearly all pesticides must be 
formulated, this is not necessarily 
done by the manufacturer of the 
technical material. In fact, the indus- 
try may be roughly divided into three 
general groups as follows: 

1. Producers and sellers of basic 
toxicants only—about 5S compan- 
ies. 

2. Integrated companies which 
manufacture toxicants and for- 
mulate finished products—about 
16 companies 

3. Independent formulators—80-90 
companies. 

These classifications are neither 
rigid nor static. The industry is a 
dynamic one and major policy shifts 
can and do occur with the introduc- 
tion of new products. This may be 
stimulating from the competitive 
standpoint, but it is confusing and is 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 56, No. 6) 


Transland Aircraft’s Ag-2 dusting cotton for mites and lygus control. 


June 


1960 


59 


Be 
| 
- 
—— 
Pd 9 
thi 
| 
; 


DRAFT TO 
OUTSIDE 


FROM LIQUID 
INSECTICIDE 
KETTLE 


SOLID 
CARRIER 


SOLID 
INSECTICIDE 


Ly ELevator 


AFTER BLENDER Z 
FACE VELOCITY 


BAG TYPE 
COLLECTOR 


EXHAUST DUCT 


COLLECTOR 
TO WET 
SCRUBBER 

AND 
EXHAUST 


PRE -BLENDER 


EXHAUST DUCTS | RETURN TO 
/ TO COLLECTOR PRE-BLENDERS 


> 


EXHAUST HOOD 
{AT PACKER 120 FPM 


VALVE 
PACKER 


SCALE 


EXHAUST 
HOOD AT 
LOADING 
STATION 


FINISHED DUST 
i OR 
WETTABLE POWDER 


Figure 1. A versatile plant layout for the processing of solids in the formulation of pesticides. 


not conducive to a stable dividend 
rate. 

Involved in these operations are 
approximately the following number 
of chemical compounds classified as 
to pesticide end use: 

Fungicides 67 
Herbicides 84 
Insecticides 66 
Soil Fumigants 8 
Rodenticides 11 


236 

These 236 basic toxicants reach the 
consumer in one or more of about 
7000 branded formulations. 

One reason for the confusion is that 
a relatively large amount of capital is 
not required to enter the formulating 
end of the business on a local or re- 
gional basis. Many are attracted to 
enter the formulation field by the 
mirage of high markups and _ profits 
relying on the basic manufacturer to 
furnish a competitive toxicant and the 
technical know-how. Contrary to what 
many who are not familiar with the 
problems of the industry think, mark- 
ups in general are not high consider- 
ing the risks involved and the long- 
term problem of dealing with a fluc- 
tuating market. Nowhere is this more 
clearly evident than where govern- 
ment competitive bidding is involved; 
for in the wettable powders 
used for World Health malarial appli- 
cations the profit margin is often less 
than 2% before taxes. 


60 June 1960 


Types of formulations solid diluents are used annually 
While almost an infinite variety of in pesticide formulations, mostly 
formulations are possible, those of in- for dusts. 
terest fall mainly into the following 2. Wettable powders which are pre- 
categories: dominantly used for World 
1. Dusts which are widely used for Health malaria programs and in 
aerial and ground applications a less finely ground form as fruit 
of insecticides and _ fungicides. sprays and seed dressing. 
Roughly a half billion pounds of 3. Granules which are mainly used 


Table 1. Typical formulas for insecticide dusts, wettable powders, and granules. 


————CoMPOSITION, WT. 
WETTABLE 

INGREDIENTS Dust PowDER 
25% Insecticide dust concentrate 20.0 _ 
Technical insecticide 75.0 
20% Insecticide solution 
Deactivator - 
Clay diluent 
Adsorptive carrier 
Granular carrier 
Surfactants 


20.0 
5.0 


100.0 100.0 100.0 


Table 2. Typical formulas for insecticide emulsible concentrates and aerosols. 
——CoMPosiTION, wT. 
EMULSIBLE 
INGREDIENTS CONCENTRATE AEROSOL 
Insecticide 2.0 
Petroleum hydrocarbon solvent 70. 10.0 
Emulsifiers 
Knock-down agent 2.0 
Propellant 11 43.0 
Propellant 12 43.0 


100.0 100.0 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


war Z 
t 
WASTE 
SCREEN pall? 
| 
ig 


for soil applications. 

4. Emulsible concentrates which are 
the most widely used type for 
agricultural applications. Rough- 
ly 30 million gallons of non- 
aqueous solvents are used an- 
nually in pesticide formulations. 
. Aerosols which are employed in 
household and industrial applica- 
tions where convenience of appli- 
cation rather than cost is the 
primary consideration. 

Typical compositions of each type are 
given in Tables 1 and 2, 


Solid formulations 

An examination of the chemical 
and physical problems encountered in 
preparing suitable formulations must 
take into account both the chemicals 
involved and the product end use. 

A typical dust formulation contains 
about 98% inert ingredients over 
which the toxicant must be uniformly 
distributed. Often the dusts are made 
up as 20-50% concentrates for ease of 
storage and transport, and then di- 
luted locally as needed. The dust con- 
centrates are made by milling the 
toxicant with the carrier or, in the 
case of a liquid toxicant, by impreg- 
nation with a solution. 

For carriers, high absorptivity and 
good flow characteristics are essential 
and this makes the term “inert” rather 
deceptive. Herein lies one of the for- 
mulator’s major problems. It has been 
estimated that a pound of the average 
kaolin or pyrophyllite ground to be- 
low 200 mesh represents a surface 
area in excess of 15,000 sq. ft. which 
contains a number of active chemical 
sites. If these are not neutralized or 
otherwise rendered inert, they can 
markedly affect the stability of the 
formulated product. Ordinarily we 


consider chlorinated insecticides as 
rather stable, but in this highly atten- 
uated form decomposition is accele- 
rated. In fact, before this was fully 
appreciated, decomposition in some 
instances was so rapid as to initiate 
fires. Today, many dust formulations 
contain some form of stabilizer. The 
situation with the present phosphate 
insecticides is even more serious, and 
while thermal effects are not pro- 
nounced, hydrolysis can occur with 
loss of biological activity. Consider- 
able research activity is now in prog- 
ress on this problem, but at present 
emulsions rather than dusts are fa- 
vored for the phosphate group. 

The problems encountered with 
dust formulations are found in an 
even more aggravated form with the 
wettable powder. These are widely 
used in World Health programs 
where they are diluted in the field 
with water of various degrees of hard- 
ness. They are made up as 50-75% 
active concentrates and they must 
have excellent flow characteristics 
even after prolonged tropical storage. 
Highly absorptive clays or synthetic 
silicas are used for wettable powder 
formulations since the surface areas 
of such materials are phenomenal. For 
example, a pound of material such as 
Hi-Sil® has a surface area of over 
14.5 acres. The selection of carriers 
requires the best efforts of the colloid 
chemist and engineer and, in at least 
one instance, well over $500,000 has 
been spent on research alone to find 
a good solution. 

A type of solid formulation which 
has gained considerable popularity in 
recent years is the granular formula- 
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Figure 2. A typical flow diagram of a plant process for preparation of wettable 


powder formulations. 
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tion. This consists of the pesticide 
sorbed on a sized granular carrier 
such as clay, vermiculite, or some 
type of botanical material. Granules 
are very convenient for broadcasting 
pesticides to soil or to still water. 
Chey are easily applied by either air- 
plane or ground equipment, they do 
not drift as dusts or sprays do, and 
they do not hang up on foliage. The 
granules are formulated by liquid im- 
pregnation. If the pesticide itself is a 
liquid, it can be sprayed directly onto 
the granular carrier. if it is a solid, it 
is melted or applied as a solution to 
insure complete coverage, Care must 
be taken not to exceed the sorptive 
capacity of the carrier. The granules 
are prepared in blenders, similar to 
cement mixers, 


Emulsions and aerosols 


The emulsifiable concentrate is by 
far the most popular, The research 
problems involved are mainly those 
of colloid chemistry and vary widely 
depending on the toxicant and appli- 
cation, 

First, it is necessary to determine 
the solubility of the pesticide in a 
number of common solvents. The 
temperature at which these solubility 
tests are conducted is the lowest 
temperature at which the formulation 
will be stored, and may range from 
32°F to as low as —10°F depending 
upon the location of the formulation. 
Inexpensive, relatively nonphytotoxic 
solvents such as mineral spirits or kero- 
sene are preferred, However, where 
more powerful solvents are required, 
xylene or aromatic petroleum fractions 
are chosen, with great care being 
taken to see that they are not too 
phytotoxic, The next step is to select 
surface active agents which will pro- 
vide the desired degree of emulsitica- 
tion. Emulsion requirements will vary 
widely, according to the different type 
of pesticide. An insecticide emulsion 
is most effective if it has good wetting 
and penetrating action, while a fungi- 
cide requires a quick-breaking, high- 
depositing emulsion. Herbicides, on 
the other hand, are sometimes formu- 
lated to give inverted emulsions; that 
is, the water is emulsified in the herbi- 
cide solution, rather than the reverse. 
The emulsifiable concentrates of agri- 
cultural insecticides are formulated so 
that they will emulsify spontaneously 
in water of varying hardness and stay 
dispersed for hours with very little 
agitation. They must not settle out or 
give rise to oil se paration while the 
spray is being applied in the field as 
some types of spray equipment have 
large tanks with no agitation. The 
product should not show any loss of 
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toxicant or any decrease in emulsibil- 
ity after two years storage at ambient 
temperatures, o1 alter an accelerated 
storage test of equivalent severity. 
In developing a formula for an 
aerosol pesticide, much will depend 
on whether the spray is intended as a 
wet, residual type, or as a true aero- 
sol of air-borne particles, Mixtures of 
Propellants Ll and 12, CCI,F and 
CCLF,, are the most widely used for 
pesticides and comprise the bulk of 
the package, residual aerosols con- 
taining 25-50% of the mixture and 
space sprays up to 85% of the mixture. 
Some pestic ides will require the use 
of an auxiliary solvent, which must be 
compatible with the propellant. The 
type of container and valve can also 
intluence the performance of the prod- 
uct. Most aerosols are formulated and 
packaged for the household market, 
and are actually considered specialty 
Many formulators prefer to 
have their aerosols formulated and 
packaged for them by the specialty 
people. Actually the cost of the tox- 
icant involved is a relatively minor 
item; the choice is made on the basis 
of the labeling requirements for the 


items, 


end use. 

The above are only examples of 
the many problems and variants in- 
volved in the formulation of pesti- 
cides, From the economic standpoint, 
it should be readily apparent that 
mayor research expenditures are in- 
volved in developing suitable formu- 


lations for new pesticides, In addition, 
the manufacturer of the basic toxicant 
is required to do much of the service 
work needed to keep his customers 
economically competitive, Such serv- 
ice work can, for a major manufac- 
turer of toxicants, amount to well over 
$500,000 a year, and is part of the 
hidden ingredient in every package. 
It also must be included in the cost 
of the pesticide if one is to remain in 
business. 


Manufacture of formulations 


The manufacture of pesticide form- 
ulations involves a number of proc- 
esses, the most important of which 
are the dry mixing and grinding of 
solids, the dissolving of solids in 
liquids, liquid impregnation, blending, 
and packaging. A considerable amount 
of very practical engineering is  in- 
volved in each of these steps. 

Dry mixing, or blending, is the 
process most often used in formulat- 
ing. Uniformity of product is always 
important, but it is particularly critical 
in dilute dusts which contain only a 
few percent of toxicant. The volume 
of product being handled is frequent- 
lv large, and residence time in the 
blender must be kept to a minimum. 
Ribbon blenders of various designs are 
used for this application as they give 
the best mixtures of these bulky 
powders in the shortest time. 

Grinding is an essential operation 


in the formulation of most pesticides. 
Many pesticides are solids, and these 
must be reduced to sub-sieve size 
when making them into dust concen- 
trates or wettable powders. The toxi- 
cant is pre-mixed with the carrier and 
fed into the mill, which is usually a 
hammer mill if relatively coarse dust 
is required. A good tormulator 
watches his throughput rates caretul- 
ly; slow rates are, of course, inefficient, 
but a rate that is too fast will cause 
overheating in the mill and result in 
considerable down time for cleanout. 
In the preparation of high-suspendi- 
bility wettable powders for public 
health use, an extremely fine particle 
size is required. Such products are 
ground in a fluid energy mill, or air 
mill. Here the material is fed into a 
circular or oval chamber, where jets 
of high-pressure air cause it to circu- 
late violently and to break into a very 
fine size because of the repeated parti- 
cle collisions. This is one of the most 
effective milling methods known. Un- 
fortunately, it is also an expensive 
method, because of the high energy 
requirements supplied in the form of 
compressed air. Because of the high 
operating costs, efficiency of operation 
and maximum throughput rates are 
essential. 

The process of liquid impregnation 
is of particular interest. The liquid is 
sprayed onto a bed of carrier, which 
is kept tumbling in order to present 
a continuously fresh surface to the 
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Figure 3. Flow diagram of a liquid formulation plant used in preparing emulsible concentrates. 
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spray. The formulator is faced with 
the problem of attempting to get some 
of the spray on each particle, and this 
may be impossible if the carrier is 
highly absorptive and the quantity of 
liquid is too small. However, if the 
formula has been properly worked 
out, the quantity of liquid will be 
adequate, and the formulator can get 
good coverage by spraying the liquid 
through nozzles having low delivery 
rates, while turning over the bed of 
carrier at a rapid rate. Ribbon blend- 
ers can be used for this process, if 
the product is a dust or a dust concen- 
trate. However, a tumbler blender is 
preferred for impregnating granular 
carriers, as ribbon blenders tend to 
break down the granules and cause an 
excessive amount of fines in the prod- 
uct. 


Plant operation 

Good plant design is essential to the 
efficient and safe operation of a formu- 
lation plant. In the preparation of 
certain products, such as wettable 
powders, it may be necessary to proc- 
ess the material several times, passing 
it in sequence through a pre-blender, 
hammer mill, air mill, cyclone sepa- 
rator, after-blender, and packer, A 
plant should be designed so that the 
product passes from one stage to the 
next in a closed system with little or 
no handling. 

There is another aspect of plant de- 
sign which is worth noting. The plant 
should be designed so that it is easy 
to keep clean, and so that it is a 
safe place to work, Cleanliness and 
safety go hand in hand, as the type 
of dust and dirt that accumulates is 
likely to be toxic. Pesticides can be 
dangerous when improperly handled; 
however, the industry has a fine safety 
record, 

In actual plant operation, the most 
efficient throughput rate is sought, but 
at times it is necessary to run at maxi- 
mum rates. This is a result of the 
highly seasonal nature of the agricul- 
tural pesticide business. Insect infesta- 
tions on crops occur only at certain 
times of the year, and they may be 
light or heavy infestations. The pos- 
sibility that there may be no infesta- 
tion at all makes formulators, jobbers, 
and dealers reluctant to stockpile 
more than small inventories of their 
formulated — products. Furthermore, 
the composition of the formulation 
can vary with the type of infestation, 
often requiring two or more toxicants 
in the blend. Consequently, formula- 
tion plants are usually considerably 
overdesigned so that they can put 
out a years production in the space of 
a few months. 

A complete formulating plant for 
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agricultural pesticides should _ be 
equipped to handle both solids and 
liquid formulations. Typical flow 
sheets for such operations are shown 
in Figures 1, 2, and 3. The cost of a 
plant varies widely depending on 
whether they serve a narrow or a 
wide diversified end use. A new com- 
pletely equipped formulation plant 
capable of producing 200,000 Ib. day 
should cost roughly $1,500,000, How- 
ever, many plants are the result of a 
slow growth using second hand 
equipment. 

Obviously, if someone else does the 
basic research, toxicology, label re- 
quirements and formulation studies, 
it is relatively easy to get into the 
formulation end of the business. The 
problem is to stay. 


S. H. McAllister is 
general manager, 
Agricultural Chemi- 
cals Division, Shell 
Chemical. Joining 
the Shell Develop- 
ment Company in 
1930 as assistant 
chemist, he has 
since held a variety 
of executive posts. 
He has worked on applications, proc- 
ess development, on research for proc- 
ess development and pilot plants, and 
on petroleum technology. A member of 
A.|.Ch.E., McAllister also holds member- 
ship in ACS, Sigma Xi, Alpha Chi 
Sigma, and is a registered chemical 
engineer in the State of California. 


Regulations and future trends 


Before a formulator can legally sell 
his product, he must comply with 
certain laws regulating its sale. If it 
is to be marketed in interstate com- 
merce, the formulation must be regis- 
tered with the federal government and 
a sample copy of the product label 
must be filed. The initial registra- 
tion of the pesticide for its various 
applications will have been taken care 
of by the manufacturer of the basic 
pesticide during the development 
stage. The problems involved in the 
registration of a pesticide for a new 
use are many, and a description of 
them is not within the scope of this 
article. Specific use data and residue 
data are not required for each dif- 
ferent formulation. 

Other regulations with which the 
formulator must comply are those 
concerning the shipment of hazar- 
dous materials. Pesticide formula- 
tions may be either flammable, poi- 
sonous, or both. If so, the regulations 
designate the types of packages 
which may be used, the warning 
statements they must carry, and the 
restrictions on how they may be 
shipped. 


CHEMICALS 


Just as the basic pesticide business 
is becoming more complicated by 
virtue of the increasing number of 
compounds being offered, many for 
rather specific end uses, so also is the 
formulating side. Not only must the 
formulation be fitted to end use and 
product, but new goals have been in- 
troduced, Often, it is possible through 
formulation to modify the basic toxi- 
cant so as to either extend its area of 
useful application to related fields or 
to totally new uses, 

Of particular importance is residual 
activity. In many cases, a pesticide 
would be far more effective if it 
could be made to stay on the treated 
surface longer. It should be possible 
to extend the life of the residues of 
certain volatile compounds consider- 
ably by incorporating into the formula 
agents which will repress their evapo- 
ration. Researchers have shown hes 
this is indeed possible with lindane, 
and to a lesser degree, with some 
other insecticides, through the use of 
certain resins. On the other hand, the 
residues of some toxicants remain on 
the treated surfaces longer than is de- 
sired, It also should be possible to 
formulate such chemicals so that their 
residues will start to dissipate within 
a certain length of time after applica- 
tion. The usefulness of many pesti- 
cides could be increased enormously 
through controlled residual activity. 


Another way in which formulations 
might be of greater benefit would be 
in the reduction of mammalian toxi- 
city. Many insecticides have a high 
toxicity to mammals, as well as to 
insects. It is certain that such com- 
pounds would find greater acceptance 
if their toxicity to humans could be 
controlled by the form in which they 
are eventually applied. Formulators 
have already taken steps to make some 
of their formulations safer and have 
met with limited success. Much re- 
mains to be done in this field. 

Through such techniques as en- 
capsulation, control can be obtained 
on the release rate of a chemical to 
entirely change its normal physical 
characteristics. 

Major research efforts on formula- 
tion techniques can hardly be justi- 
fied by the small independent formu- 
lator, nor does it appear that the 
government is in a position to under- 
take this work. Logically, this field 
belongs to the manufacturer of the 
toxicant. For a healthy development 
of the industry, these research costs 
must be included in that of the toxi- 
cant and the purchaser should recog- 
nize this when choosing between 
alternatives. 


June 1960 63 


| 

AS, 

ip 
i 

4 

3 . 


Since the first commercial air liquefaction plant 


Temperature — Il 


Compressor 
explosion 


there have been probably hundreds of major acci- 
dents in units of this kind. Generally, the causes 
have centered around relatively few specific condi- 
tions. First, the particular properties of acetylene; 
second, the marked increase in the activity of oxygen 
at high concentrations and third, the low tempera- 
tures involved which erect barriers to detecting and 
correcting unusual conditions. 

The following articles represent case studies of 
actual accidents. The advantages of this treatment 
are: first, we have a connected story for a particular 
installation; second, it’s somewhat easier to follow 
than a series of comments on parts of different 
plants; third, it demonstrates how much can be 


learned by technical detective work; and fourth, it 
shows the interrelationship between various safety 


C. W. Gipps 


Investigation of damage caused by an explosion 


during a routine test warns compressor opera- 


tors against explosive oil-air mixtures. 


| HE ONLY MAJOR DISASTER in the 88- 
vear history of the Ingersoll-Rand Co. 
occurred recently during a routine 
shop test of a centrifugal booster com- 
pressor at the Phillipsburg, N.J. plant. 
This accident claimed the lives of 6 
men, hospitalized 6 more for varying 
periods of time, and slightly injured 
24 others. 

Although this incident did not oc- 
cur in ap air separation plant or an 
ammonia plant, a description of the 
accident in this safety session is of 
value if it should serve as a warning 
for similar plant operations. 

An investigation committee 
created immediately to find out what 
caused the accident and to make 
recommendations to insure against any 
recurrence, This committee was com- 
posed of engineers from Ingersoll- 
Rand selected because of their experi- 
ence and intimate knowledge of the 
equipment involved in this situation. 
They were assisted in their exhaustive 
studies by A, L. Brown, an expert on 
industrial explosions. In addition, vari- 
ous industries were approached to get 
the experience of others who might 
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contribute to the thoroughness of the 
investigation. 

The compressor being tested was 
the high pressure stage of a two stage 
unit which was part of an installa- 
tion for an oil field at Kuwait. The 
installation was designed to compress 
natural gas for injection into the 
ground to accelerate the flow of oil 
from adjacent wells. The compressor 
was similar to a number that have 
been built by Ingersoll-Rand for many 
different petroleum and chemical in- 
dustry applications and for nearly 
identical repressuring service on Lake 
Maracaibo, Venezuela. It was to be 
driven by a gas turbine coupled to a 
speed increasing gear. The compres- 
sor requires about 6000 hp to at- 
tain its rated performance. 


Testing procedure 

The test on this compressor was a 
standard and accepted method used 
to assure that the unit met all me- 
chanical performance require- 
ments. It has been used widely 
throughout the industry for many 
years. This compressor had been run 


aspects of a plant.—R. W. Rotzler 


Ingersoll-Rand Company 


several times prior to the accident to 
prove it out mechanically. Other 
than vibration that was corrected prior 
to the final tests, the compressor ran 
well. Eye witnesses could report 
nothing unusual in the operation of 
the compressor. It had been running 
about six hours that day. 

The test setup which is of interest 
is shown in Figure 1. Testing is done 
on a platform on which a special 
22,000 hp steam turbine driver was 
permanently mounted, and served by 
a condenser located beneath the plat- 
form. A speed-up gear is driven by 
the turbine and the compressor on 
test is coupled to the gear output 
shaft. 

Instruments for measuring speed, 
temperatures, pressures, and water 
flows were incorporated as required 
at various points in the testing loop. 

A closed loop system (Figure 2) 
using air under pressure simulated the 
field conditions. The air leaving the 
compressor travels through a_ short 
length of pipe and then passes 
through a long tubular cooler in 
which water is circulated outside of 
the tubes to remove the heat of com- 
pression. After the air has been cooled 
to about room temperature—in this 
case 85°F—it passes through a high 
pressure throttle valve which reduces 
the pressure to inlet conditions. The 
throttle is adjusted by a test engineer 
to establish the desired discharge pres- 
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CASE STUDY 


sure and flow through the system. 
Before the air returns to the compres- 
sor inlet, it passes through a long 
length of straight pipe at the end of 
which is a nozzle-shaped orifice used 
for measuring the quantity of air flow- 
ing through the system. After passing 
through this measuring nozzle the air 
traverses another length of straight 
pipe and then turns upward to the 
inlet opening of the compressor. All 
of this closed loop piping was located 
underneath the compressor and _plat- 
form. 

The loop piping was heavy seamless 
steel. The bursting pressure in the 
low pressure section was calculated to 
be approximately 7450 Ib./sq. in. 
which gives a margin of safety of 
about twelve times the operating pres- 
sure of 600 Ib./sq. in. In the high 
pressure piping the calculated bursting 
pressure at the weakest point is 11,000 
lb./sq. in., providing a margin of 
safety of about six times the operating 


Damage to building housing the compressor testing facilities where 


pressure of approximately 1700 Ib. 
sq. in. No destructive detonation 
rupture occurred in this high pressure 
section of the loop system, The en- 
tire test loop had been hydrostatic- 
ally tested immediately preceding its 
use for this test. 

When air or any gas is compressed, 
its temperature increases, and limits 
based on long experience have been 
set for allowable discharge tempera- 
tures. In this case a maximum tem- 
perature of 400°F was established 
prior to the test. 

Water supplied to the cooler was 
arranged to operate from a main on 
the same circuit which supplied the 
water to the steam condenser, There 
was no loss of water supply to the 
cooler. 

As a precaution against foreign 
matter remaining in the test loop, a 
drainage pocket and other drains are 
located at the bottom of the piping 
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system. Accumulated water and any 
oil present were removed before each 
test run by blowing down with air 
until no accumulated liquid was ob- 
served in the discharge from the 
drains. 

In a test system using dense air it 
is necessary to charge the system and 
also to maintain the prescribed inlet 
pressure—in this case about 600 Ib. 
sq. in. An auxiliary compressor sys- 
tem consisting of a booster compres- 
sor supplied the necessary air through 
a small pipe to the test loop. A man 
at the test pit regulated the amount of 
air supplied by a small valve so as 
to maintain the desired inlet pressure. 
Standard procedure, which was ob- 
served, calls for blowing down the 
high pressure receiver near the 
booster compressor (technically 
known as a bottle) to remove moisture 
and lubricant continuously. Careful 
examination of this charging compres- 
sor system established definitely that 


accident occurred. 
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Figure 1. Standard test ar- 
rangement has a steam 
turbine mounted on plat- 


form to drive gear to which 
compressor to be tested is 
coupled. 


it did not cause or contribute to the 


expk sion. 
Explosion description 


All physical damage in the area 
resulted from the ruptures caused by 
detonations within the cool low pres- 
sure piping at two points in the hori. 
zontal run at the bottom of the test 
loop. The approximate locations of 
the ruptures are indicated on the 
diagram at points “X” and “Y". A 
third failure occurred at point “Z”, 
but this was due to the severe bend- 
ing force imposed by the detonations 
at “X” and “Y” rather than a local 
detonation. 

An external view of the building 
shown in the introductory photograph 
will give you an idea of the damage 
done. Figure 3 shows the area where 
the test loop had been beneath the 
platform. 

The committee assembled all of the 
parts that could be retrieved and 
studied them exhaustively. At point 
“X” on the diagram the heavy 12-in. 
pipe had been ruptured so that it was 
opened up like a banana peel. A det- 
onation or explosion pressure of ex- 
treme intensity undoubtedly occurred 
in this region. Evidence of soot sup- 
ported the conclusion that oil was 
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present and had combined with the 
compressed air to form a combustible 
mixture. 

At point “Y” in the diagram a sec- 
ond severe rupture occurred giving a 
similar banana peel appearance to 
the exploded pipe. In between the 
two ruptures a long secton of pipe 
was intact. This condition is typical ol 
ruptures caused by detonation waves. 
They create a region of very high 
pressure, ignite and explode, and then 
travel at relatively low speed to a 
new region where this is repeated. 
This mav be followed by successive 
waves of pressure at intervals along 
the pipe. 

C. W. Gibbs has 
been with Ingersoll- 
Rand for 43 years, 
except for two years 
with Babcock & Wil- 
cox and one year 
of Navy service dur- 
ing World War Il. 
Most of his work 
with the New York 
company has been 
with special applications and process 
compressors. In recent years, Gibbs 
has been connected with the Compres- 
sor Engineering Department. He has 
been particularly involved with work 
on compressors for synthetic ammonia 
production. 


79'1%" 


In studying the reassembled parts 
positive evidence was found that the 
detonation wave had traveled from 
right to left on the diagram. This, of 
course, is opposite to the direction of 
the normal flow of air in the loop 
svstem. The findings also localized 
the damaging detonations in the 
cooled low pressure part of the loop 
system. 

It is known that the low pressure 
air in the system at 600 Ib./sq. in 
was at a temperature of 85°F. Fires 
in compressed air systems occur occa- 
sionally and are practically always 
associated with the high temperature 
region at the discharge of a compres- 
sor. This fact is well known to the 
industry. Here, however, the ruptures 
and damaging detonations occurred 
in low temperature regions and not 
in high temperature regions. In view 
of the direction in which the pressure 
wave apparently traveled, it could 
only be concluded that a fire occurred 
somewhere in the compressor and the 
resultant shock wave traveled down 
the low pressure piping, gathering mo- 
mentum until it detonated at the first 
point of rupture marked “X” on the 
diagram. 

The compressor itself appeared ex- 
ternally unharmed. The heavy forged 
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Figure 3. The extent of the damage to 
the test loop beneath the platform is 
shown in photograph taken immediately 
after the explosion. 


steel casing and the inlet and dis- 


charge nozzles were all intact. The 
coupling which attached the com- 
pressor to the high-speed pinion shaft 
was completely broken and the pinion 
shaft was twisted, bent, and broken. 
The gear housing was also ruptured. 
Internal damage to the compressor 
and its movement, caused by the ex- 
plosion is believed to have created 


misalignment between the compressor 
and the gear, resulting in the coupling 
failure. The broken coupling on the 
gear could have produced sufficient 
unbalance to cause failure of the 
pinion shaft. This was the opinion of 
General Electric experts who assisted 
the committee. It was concluded by 
the committee that the damage to 
the coupling and the gear which 
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Figure 2. Flow diagram of compressor piping indicating sections where explosion 


damage occurred. 
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drove it was a result of the explosion, 
not a cause. 


Conclusion 


After examination of the loop pip- 
ing and the external parts mentioned 
above, the compressor was dismantled 
in the presence of the committee and 
the insurance companies. Many of 
the parts were damaged to such an 
extent that it was impossible to deter- 
mine their condition just prior to the 
explosion. The oil seals that prevent 
the air or gas from escaping from the 
shaft opening in the compressor were 
in satisfactory condition as were the 
bearings. A few parts were rebuilt 
and tested in an attempt to duplicate 
the condition in which they were 
found after the accident. We were not 
able to duplicate the fractures. 

After studving the results of these 
tests the committee concluded that 
the extreme damage to these parts 
could have occurred only as a result 
of the explosion. The committee de- 
cided, after studving the evidence, 
that it was probable that the ignition 
of an oil-air mixture occurred in the 
compressor However, the condition 
of these parts made it impossible to 
determine the precise starting point 
und sequence of events. 

The investigating committee was 
also instructed to make recommenda- 
tions to insure against a recurrence of 
this accident. The recommendation 
was made and immediately put into 
effect that an inert gas, which will not 
support combustion, be used in place 
of air in all future testing of cen- 
trifugal compressors where it is pos- 
sible for combustible materials to 
enter the closed loop. This we feel 
certain will prevent a recurrence. 

Another point, emphasized by A. L. 
Brown, is the need of further knowl- 
edge regarding the effects of pressure 
and recveling on lubricating oils. 
Existing data, based on laboratory 
tests at atmospheric conditions, are 
not reliable for guidance in a closed 
loop test svstem or any similar system. 
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Oxygen plant re 


boiler explosion 


Laboratory study of plant clues indicate a co-crystal of acetylene 
and nitrous oxide, which built up over a six month period at the 
bottom of the reboiler, caused plant mishap. 


()s jaNuARY 1956, A REBOILER 
explosion occurred in the large ton- 
nage oxygen plant of Monsanto 
Chemical Company at Texas City, 
Texas. There were no personnel in- 
juries and no ruptures of lines or ves- 
sels. Reboiler tubes were extensively 
damaged, however, and trays in the 
associated distillation column weve 
displaced. Repairs required several 
weeks. 

The oxygen unit produces gaseous 
oxygen at 9549 purity plus a relatively 
small stream of high pressure nitro- 
gen. The oxygen is used principally 


for the partial oxidation of natural 
gas to acetylene, which in turn goes 
to adjacent acrylonitrile and vinyl 
chloride units. The nitrogen is used 
throughout the plant as an inert gas 
for purging. 

The process employs a low pressure 
cycle. A simplified flow diagram is 
shown in Figure 1. Incoming filtered 
air is compressed with centrifugal ma- 
chines and cooled in reversing ex- 
changers. Fractionation is carried out 
in the conventional double column; 
the two columns and the reboiler- 
condenser between them are built as 


an integral unit. Liquid rich air from 
the high pressure column, after sub- 
cooling, passes through a silica gel 
bed on its way to the low pressure 
column. Refrigeration is provided by 
an expansion turbine operating on un- 
condensed overhead from the high 
pressure column. 

The unit first went into operation 
in 1952. At the time of the explosion 
it had been in operation for about 9 
months since the last complete warm- 
up and cooldown. Six months before 
the explosion, however, it was shut 
down in a cold condition for me- 


View of displaced trays in low pressure distillation column immediately above reboiler where explosion occurred. 
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chanical repairs and restarted 5 days 
later without rewarming. 

Operation in the days immediately 
preceding the explosion was com- 
pletely normal. The silica gel filter 
was in service and acetylene content 
of the reboiler by routine sample 
taken the day of the explosion was 
several orders of magnitude below 
the saturation limit. The adjacent 
acetylene unit, the most likely source 
of dangerous air contamination, was 
completely shut down at the time 
and had been for the preceding 24 
hr. 


Reboiler explosion 


The explosion was evidenced by a 
rumbling sound. Pressure pens on re- 
cording instruments swiped the chart 
and oxygen purity decreased sharply 
and considerably. Paint on the tower 
foundation bolts was cracked, but 
there was no external evidence of 
damage. The plant continued to oper- 
ate at reduced purity until shut down 
in an orderly procedure. 

Detailed examination of the equip- 
ment after warmup showed the most 
extensive damage to have been sus- 
tained by the reboiler tubes. About 
70% of the approximately 25,000 
tubes showed some damage; about 
31% showed severe damage. All tubes 
affected showed the same deforma- 
tion pattern, which varied only in de- 


Figure 1. Simplified flow diagram of the oxygen plant. 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 56, No. 6) 


Figure 2. Typical example of tube from reboiler 
that had been crushed by explosion. 


gree; they were crushed by extreme 
external pressures, highly localized, 
just above the bottom tube sheet 
(Figure 2). Damage was generally 
more pronounced near the periphery 
of the tube bank (Figure 3). 

About half the pressed-metal trays 
in the low pressure column were 
wholly or partly displaced upward (see 
introductory figure). Displacement se- 
verity decreased in a regular pattern 
upward through the column. 

The reboiler tube sheets, the re- 
boiler, and tower shells were not de- 
tectably deformed. 


area of worst damage 


Figure 3. Horizontal cross-sectional di- 
agram of reboiler showing areas of 
severest damage. 


From the over-all damage picture, 
it was concluded that the mel explo- 
sive force was equivalent to that of 
about 2 lb. of TNT (or 1 Ib. of acety- 
lene). The local pressures of several 
hundred thousand |b./sq. in. necessary 
to deform the tubes in the way 
described could only have been 
produced by the detonation of a con- 
densed (liquid or solid) material. 
Consideration of the location of the 
tube damage, the great number of 
tubes and the relatively 
small weight of explosive, leads to 
the conclusion that the material was 
distributed in a very thin layer that 
lay quiescently on the bottom tube 
sheet. Only a very sensitive explosive 
material would be expected to deto- 
nate in this manner. Tray damage is 
thought to be a secondary effect re- 
sulting from sudden vaporization of 
liquid oxygen. 

Investigation of possible causes was 
facilitated by the fact that the plant 
was still more or less intact. Residue 
found on the bottom of the reboiler 
was analyzed, as was the silica gel bed 
for absorbed materials. During normal 
operation after the explosion, various 
mt streams were extensively ana- 
lyzed for contaminants, which were 
detected in fractions of a part per 
million. 

As various clues were picked up 
from the plant studies, laboratory 
studies were undertaken to test the 
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low temperature physical and explo- 
sive properties of various materials 
revealed by the plant investigation. 
Operating procedures prior to the ex- 
plosion were examined to determine 
how the various materials might be 
brought into the reboiler. 

Basically, the investigation had to 
answer three questions: 
|) What was the explosive fuel? 
2) How did it get to the reboiler? 
3) Why did it explode when it did? 


Explosive fuel investigation 


It was concluded that co-crystals of 
acetylene and nitrous oxide (N,O) 
formed the fuel, 

Acetylene was suspected from the 
first. It is an ever-present contaminant 
in air plant inlets, even without an 
acetylene unit next door, and was, of 
course, found in the silica gel bed 
just after the explosion. Solid acety- 
lene in liquid oxygen meets the re- 
quirements set for sensitivity and vio- 
lence, However, solid acetylene tends 
to float in liquid oxygen. It was neces- 
sary to find an anchor for the acetylene 
that would hold it on bottom of the 
reboiler (and thus keep it from getting 
into the regular reboiler sample for 
acetylene analysis) without appreci- 
ably affecting its explosive sensitivity. 

Nitrous oxide (solid) provides such 
an anchor. It was found unexpect- 
edly in the silica gel bed just after the 
explosion, and its regular presence in 
rich air and reboiler blowdown has 
been confirmed during plant opera- 
tions since. It may arise from the 
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Figure 4. Laboratory apparatus for de- 
termining the density of mixtures of 
acetylene and nitrous oxide in liquid 
oxygen. 
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flaring of nitrogenous wastes in the 
adjacent acrylonitrile unit or from 
more normal combustion processes. 

In the laboratory, co-crystals of 
acetylene and nitrous oxide were 
found to sink in liquid oxygen (at 
its normal boiling point) if they con- 
tain less than 50 mol % acetylene. Co- 
crystals containing more than 25 mol 
% acetylene were found to be easily 
detonated. Thus crystals with between 
25% and 50% acetylene both sink and 
detonate. 

To carry out the tests, gaseous mix- 
‘ures of various ratios of acetylene 
and nitrous oxide were made up at 
room temperature and blown through 
a glass tube onto the surface of liquid 
oxygen in a test tube which was sur- 
rounded by liquid oxygen in a Dewar 

Figure 4). Cautious shaking over- 
came surface effects, and rather 
clearly defined limits of sinking or 
floating were obtained. 

The equipment was modified 
slightly for the explosibility tests. 
The entrance tube dipped below the 
surface of the liquid oxygen. A 4- 
grain pyrotechnic squib was inserted 
loosely into the lower end of the 
entrance tube. After the gaseous mix- 
ture was introduced, the deposited 
solids were tamped lightly with a 
wooden rod (Figure 5). Tamping was 
necessary to get effective results. The 
Dewar was removed and the squib 
fired immediately. Both sets of ex- 
periments were safely carried out in 
a steel safety chamber with observa- 
tion ports. 

Similar results were obtained in 
drop-weight tests. The anvil of the 
drop-weight tester was cooled with 
liquid oxygen; the various gaseous 
mixtures were deposited on the anvil; 
and the anvil was then flooded with 
liquid oxygen. A 3000-gm. weight 
and 100 cm. drop height were used. 
These conditions were sufficient to 
detonate solid acetylene in liquid 
oxygen in the drop-weight apparatus 
used. Solid mixtures containing up to 
75 mol @ nitrous oxide in acetylene 
showed the same sensitivity to detona- 
tion as did pure acetylene. 

To more closely approach plant 
conditions, a further test was made 
with a reboiler mock-up. Twenty one 
tubes similar to those used in the 
plant were set in holes in a brass 
plate (same spacing as in the plant) 
and held there with plaster of Paris. 
This assembly was placed in a 12-in. 
diam. can, which in turn was set in 
a 24-in. diam. can in a hole in the 
ground, The outer can was filled with 
liquid nitrogen. A layer of 60 mol-% 
nitrous oxide and 40 mol-% acetylene, 
about 1 mm. thick, was condensed on 


the “tube sheet” in the small can and 
tamped lightly. Several inches of 
liquid oxygen were added to the inner 
can, and the mixture was fired with 
a No. 6 detonator cap. Results were 
surprisingly violent and gave a damage 
pattern similar to that in the plant 
explosion (Figures 6 and 7). 


Other fuel potentials 

Carbon dioxide, which also sinks 
in liquid oxygen and is regularly 
present in the reboiler beyond satura- 
tion limits, was also considered as a 
possible anchor for acetylene. Using 
lab techniques similar to those de- 
scribed above, it was found that acety- 
lene-carbon dioxide co-crystals sink if 
they contain less than 50 mol % acety- 
lene. Co-crystals detonate only if they 
contain more than 60 mol % acety- 
lene, however. Thus, no mixtures 
were found which both sink and deto- 
nate. 

Soot was also an early suspect as 
a fuel. Small quantities were found in 
the reboiler residue after the explo- 
sion. Laboratory tests indicated that 
soot-liquid oxygen mixtures will in- 
deed detonate, but these mixtures are 
considerably less sensitive than the 
acetylene-nitrous oxide-liquid oxygen 
mixtures. Soot saturated with acety- 
lene showed the same sensitivity as 
soot alone. Although soot represents a 
real hazard in an oxygen plant re- 
boiler, tests showed it to be a much 
less likely fuel for the explosion being 
investigated than did acetylene-ni- 
trous oxide. 
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Figure 5. Laboratory apparatus used to 
experimentally determine the explosi- 
bility of mixtures of acetylene and 
nitrous oxide in liquid oxygen. 
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Silica gel dust was also found in the 
reboiler residue and the possibility of 
this dust saturated with acetylene 
as a fuel was considered. Russian 
workers have established that gel 
beads saturated with acetylene will 
not explode in liquid oxygen (1). 
Laboratory tests were run using a 
finer (28-200 mesh) gel. No explo- 
sions were obtained, either with a 
detonator cap or in drop-weight tests. 

The question of a secondary role of 
nitrous oxide—as oxidant or explosive 
in its own right, rather than mere 
diluent—remains open. Previous work 
(2) produced explosions of pure 
gaseous nitrous oxide at ambient 
temperature, but failed to produce an 
explosion of the solid in liquid oxygen. 
In the drop-weight tests, no explosion 
was obtained with solid nitrous oxide 
at liquid oxygen temperatures in the 
absence of liquid oxygen. Similarly, 
a 50-50 mixture of solid nitrous oxide 
and acetylene without liquid oxygen 
failed to explode, although it exploded 
readily in liquid oxygen. However, in 
view of the narrower range of ex- 
plosibility for carbon dioxide-acety- 
lene solid mixtures, a secondary role 
for nitrous oxide cannot be ruled out. 

The nature of the co-crystal is also 
a question. It is thought to be a 
simple physical mixture resulting 
from crystallization of both substances 
on the same nuclei, not a solid solu- 
tion. At any rate, acetylene shows 
the same solubility in liquid oxygen 
whether the solid phase is pure acety- 
lene or a co-crystallized mixture. 


Fuel path to reboiler 


The conclusion about the fuel 
would be more credible if a reason- 
able explanation could be made of 
how it got to the reboiler, 

It was concluded that acetylene 
and nitrous oxide were introduced 
into the reboiler together by partial 
regeneration of the silica gel bed 
during start-up following the cold 
shutdown 6 months before the ex- 
plosion. 

A clue strongly associating these 
events, even though they were sepa- 
rated by 6 months, was the history 
of reboiler acetylene analyses during 
this period. During normal start-ups, 
the silica gel bed is bypassed aals 
liquid inventory is obtained. As a 
consequence, the first reboiler analyses 
are high in acetylene (up to 2 ppm). 
This concentration falls rapidly after 


Figure 7. Damage to tubes and plate in 
reboiler mock-up test. The upper part 
of the picture shows fragments of the 
outside (left) and inside (right) cans. 
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the bed is put in service, both because 
of the reboiler liquid inventory build- 
up and because hese is essentially no 
acetylene input; within one to two 
days it reaches a stable level of 0.003 
to 0.005 ppm. 

However, following the cold shut- 
down the pattern was different. 
Analyses of 0.005 ppm were not 
reached for 8-10 days. Even there- 
after, results were erratic; during the 
following month some show as 
much as 0.070 ppm. The variations 
gradually decreased, both in magni- 
tude and frequency during the next 
two months. 

In the light of present conclusions, 
this behavior is reasonable. The 
sample point was near, but not right 
on the bottom of the reboiler. The 
settled crystals were probably not 
densely packed at first and were more 
apt to be stirred up by normal motion 
in the reboiler and carried into the 
sample stream. 

The start-up procedure following 
the cold shutdown suggests the 
source of contaminant. Part way 
through the cold shutdown, the 
columns were drained of liquid to 
prevent excessive acetylene build-up. 
The silica gel bed remained full (ex- 
cept for normal evaporation), and 
its liquid inventory was used as the 
source of refrigeration during start-up 
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to cool the reversing exchangers 
before air flow was begun and the 
expander started. The liquid was 
pressured (backwards) into the high 
pressure column using nitrogen from 
an external source. The nitrogen flow 
was continued after the bed was 
empty, bubbled through the liquid 
now in the bottom of the column, up 
through the column, through the re- 
flux line into the low pressure column, 
overhead through the low pressure 
nitrogen line, and finally through the 
reversing exchanger (refer to Figure 
1). Gas flow through the bed con- 
tinued in this way for about 10 hr. 
Although sufficient data are not avail- 
able for complete analysis, it is be- 
lieved that partial regeneration of the 
gel took place. The bottom of the bed 
remained cold, but warming neces- 
sarily occurred in the upper part. 

Plant studies since the explosion 
show that the silica gel bed absorbs 
considerable nitrous oxide in typical 
runs and that breakthrough occurs 
well before the bed is saturated with 
acetylene. Analyses of the bed outlet 
gas during a number of regenerations 
showed small concentrations of ni- 
trous oxide as soon as the regenera- 
tion was started, Acetylene appeared 
in considerably smaller but still 
measurable quantities somewhat later, 
but before es cold end of the bed 
showed detectable increase in tem- 
perature. Peak concentrations of both 
materials occurred considerably later, 
as did the first appearance of carbon 
dioxide. 

Thus, it seems reasonable that in 
the start-up following the cold shut- 
down, a mixture of nitrous oxide and 
acetylene (predominantly nitrous 
oxide) was carried as a gas into the 
high pressure tower, where it was 
condensed in the liquid pool, ulti- 
mately exceeding the solubility limit. 
Subsequent operation carried it into 
the reboiler. 

Only a small fraction of the acety- 
lene capacity of the bed would need 
to have been desorbed to account for 
the quantity of explosive believed to 
have detonated. 

The possibility of precipitation of 
solid acetylene (and nitrous oxide) 
in the reboiler during the cold shut- 
down, before residual liquid was 
drained, was also considered. Even 
assuming the reboiler contents satu- 
rated with acetylene at the time of 
shutdown, and all this acetylene re- 
tained in spite of the draining, the 
quantity of fuel is entirely inade- 
quate to explain the damage caused 
by the explosion. 

It also seems unlikely that the 
necessary quantity of fuel could have 


accumulated during normal operations 
without detection in the frequent rou- 
tine reboiler analyses. 


Residence time 

There is still the question of timing 
—how the acetylene-nitrous oxide mix- 
ture remained 6 months in the re- 
boiler without redissolving. If it be 
established that it did remain, a 
further question is how it stayed so 
long without exploding. The answer 
to the first question gives a clue to 
that of the second. 

It was concluded that the rate of 
solution of solid acetylene in liquid 
oxygen is extremely slow because of 
its very limited solubility, which is the 
driving force for diffusion through 
the liquid film surrounding the solid. 
Nitrous oxide is about 27 times as 
soluble as acetylene, on a mol basis, 
according to literature values (3, 4); 
by the same reasoning, it dissolves 
proportionately faster. The solids 
when first laid down were predomi- 
nantly nitrous oxide; an estimate is 90 
mol %. They were therefore nonex- 
plosive. As both components slowly 
redissolved, but at markedly different 
rates, the composition of the remain- 
ing solid changed to become richer in 
acetylene, until it reached the explo- 
sive range. Thus, a substantial delay 
after original deposition of solids was 
not only possible, but also necessary. 

A mathematical approach to rate of 
solution indicated something like 6 
months would be required to dissolve 
a solid layer of acetylene 1 mm. thick 
(liquid oxygen flowing slowly past 
one side). By comparison, ten days 
would be required for nitrous oxide, 
and copper sulfate in water would 
take only 30 min. 

A number of laboratory experi- 
ments were run to check this con- 
clusion in principle. Acetylene was 
deposited as a solid on the side of a 
Dewar containing liquid nitrogen. The 
nitrogen was drained off and liquid 
oxygen immediately added. After 
vigorous stirring for 1 hr. no acety- 
lene was found dissolved in the oxy- 
gen, by Illosvay analysis. 

If liquid oxygen contacts acetylene 
vapor, as in the crystal density ex- 
periments, or by letting the Dewar 
warm up partially before the liquid 
oxygen is added in the test just de- 
scribed, the oxygen is saturated with 
acetylene. 

Other explanations for the delay 
are possible, such as time required for 
the crystals to reach a critical packing 
density, or lack of initiation. In any 
case, a very slow rate of solution of 
solid acetylene must be assumed. The 
conclusion given goes a step further in 
accounting for predominantly nitrous 
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oxide crystals originally deposited, as 
studies, changing composition to be- 
come explosive. 

Initiation, of course, would time the 
instant of explosion. No investigation 
was made oF possible sources of ini- 
tiation. A number can be suggested, 
but the task of pinning down which 
particular one did this job appeared 
both near-impossible and singularly 
unrewarding. 


Conclusion 


The theory presented is considered 
a probable cause of the Monsanto re- 
boiler explosion and takes account of 
all pertinent facts uncovered in the 
investigation. It cannot be proved 
rigidly, however, without undue ex- 

nse. 
It would be interesting to know the 
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extent to which nitrous oxide is found 
as a contaminant in the inlet air to 
other oxygen plants. It is relatively 
easily detected during silica gel re- 
generation. If it is generally or occa- 
sionally present, it may help account 
for other explosions verbally reported 
to have occurred at the bottom of the 
reboiler. 

Together with ever-present carbon 
dioxide, it may represent some 
measure of safety, since both com- 
— form co-crystals with acety- 
ene which sink, if the acetylene con- 
tent is not too great. A further neces- 
sary condition is that the reboiler (or 
column sump) be so designed that 
solids do not accumulate there, but 
may be regularly removed and dis- 
posed of outside the plant. The Mon- 
santo unit has been modified in this 


way. 


P. W. REYNOLDS—Imperial Chemi- 
cal Industries, Billingham: A serious 
accident occurred on April 21, 1959, in 
a 240 tons/day oxygen plant which was 
being started up in England at Billing- 
ham. Without any warning, one corner 
of the coldbox was wrecked by an ex- 
plosion. Although the actual explosive 
charge was small, the damage was quite 
extensive. The detonation was extremely 
violent. Three men were killed. 

The accident was intensively investi- 
gated by a team of 40 chemists and 
engineers supplied by LC.L, Air Prod- 
ucts Inc., and Air Products (Great Brit- 
ain) Ltd. Professor Newitt, head of the 
Chemical Engineering Department of the 
Imperial College of Science and Tech- 
nology in London, acted as an indepen- 
dent consultant. 

The plant was being commissioned 
when the accident occurred. It was 


quickly established that the whole plant 
was running under good conditions. 
There were no peculiar releases of hy- 
drocarbon or acetylene from other plants. 
All the measurements had been properly 
taken. An additional hydrocarbon instru- 
ment had actually been installed on this 
very day and had shown repeatedly that 
the figures for total hydrocarbon were 
well within the specification. So far as 
anything inside the plant was concerned, 
everything had been in order. The only 
irregularity had been a liquid oxygen 
leak 


It was established by patient excava- 
tion of the debris that the explosion 
had occurred over a relatively small 
area, perhaps 3 sq. ft., near the floor in 
the corner of the coldbox. This area was 
close to the place where the liquid oxy- 
gen leak had occurred. A nitrogen line, 
which had originally been within 10 in. 
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The slow rate of solution of acety- 
lene has considerable signiticance in 
interpreting the results of reboiler 
analyses. A rise in acetylene concen- 
tration in the reboiler needs to be dis- 
covered and corrected before satura- 
tion is reached. Once acetylene 
crystals are formed, they may con- 
tinue to exist without appreciably 
affecting the concentration of dis- 
solved acetylene after this concen- 
tration has returned to normal. 
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of the floor, was now pushed up to an 
apex about 10 ft. above it. This con- 
firmed our conclusion that the explosion 
had been outside the plant’s pipes and 
vessels. It occurred on the floor of the 
coldbox or very close to it. While it was 
obvious that the liquid oxygen was one 
component of the fuel, it was difficult 
to see how any combustible could have 
gotten into the position where the explo- 
sion occurred. 

The damage caused was equivalent to 
the detonation of about a pint and a 
half of lubricating oil ieitel over rock 
wool and soaked in a slight excess of 
liquid oxygen. We think we know where 
this pint and a half of oil came from. 
But it was difficult to explain how it 
got to the site of the explosion. 

This plant has turbo-expanders with 
gear assemblies mounted on bases just 
outside the coldbox wall in the compres- 
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Interior view of the anhydrous ammonia plant at American Cyanamid’s Fortier plant near New Orleans. In the left fore- 
ground is one of the circulator compressors. The nitrogen and synthesis gas compressors are in the background. 


sion plant. Oil had dripped occasionally 
from these gear assemblies on to their 
bed plates, but not in large quantities. 
The turbo-expanders themselves were 
faultless. These small leakages of oil 
were always meticulously cleaned up, 
but it is believed that some oil did get 
down off one of the bed plates and seep 
into a narrow crevice between the ex- 
pander assembly mounting base and the 
coldbox wall. Although there was sup- 
posed to be, and probably had been 
originally before coolings-down and 
warmings-up had spoiled it, a proper 
joint between the wall and the concrete, 
we believe that oil from this source did 
seep into the position where the explo- 
sion occurred. 

It seems useful to report this incident 
because there may be other plants where 
traces of oil have gotten into the cold- 
box or where oil exists just outside the 
coldbox, If there are, a leakage of liq- 
uid oxygen could lead to a similar disas- 
ter. It is to be remembered that mix- 
tures of liquid oxygen and oil are so 
notoriously sensitive that even the vibra- 
tion of the ground can be sufficient to 
set them off. 

FRANK HIMMELBERGER — Air 
Products, Inc., Allentown, Pa.: What 
are some implications of the ICI explo- 
sion? First of all, the expander location 
should be spotted at least two feet away 
from the coldbox, so that there is a visi- 
ble area between the coldbox and the 
expander pad, This will minimize the 
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possibility of an unnoticeable crack oc- 
curring between the foundation and the 
coldbox panels, or in the foundation it- 
self. This incident also emphasized the 
importance of a solid concrete pad, or 
at least solid construction under the box, 
so that no cracks are available for oil 
seepage. 

Very rigid rules about oxygen concen- 
tration in wool and air plants must be 
established. We will not tolerate more 
than 40% oxygen in rock wool and, as 
a matter of fact, we try to hold it below 
oxygen. Explosions in rock wool, 
with gaseous oxygen, are extremely un- 
likely because the rock wool itself is a 
diluent. 

GORDON WEIGERS—American Cy- 
anamid Co., New Orleans: I might 
point out that we were also very con- 
cerned about the possibility of getting 
oil into the area of the oxygen plant. 
We're fortunate in that our expanders 
are on separate pedestals and the oil 
would literally have to leap over a four- 
foot gap. However, one of our operators 
pointed out that we have a very large 
compression building adjacent to our 
oxygen plants and the surface drainage 
in the area was such that oil spill in 
the compression building et run 
right by and between the oxygen plants 
where, from time to time, it was con- 
ceivable that we could have a spill. So, 
we tore up (I don’t know how many) 
cubic yards of concrete and relaid all 
our drainage ditches and regraded the 


25% 


area so that there is now a ridge be- 
tween the coldboxes and the compression 
area; so that surface drainage cannot 
mingle between the two areas. 


R. E. BUTIKOFER—Standard Oil Co. 
(Ind.), Whiting: It’s common practice 
in the construction of coldboxes to use 
wood for bracing inside the box. Very 
likely everyone of us has some wood 
inside his air separation coldbox. 

D. C. LAMOND — Canadian Indus- 
tries, Ltd., Kingston, Ontario: Follow- 
ing the ICI explosion, we entered our 
coldbox first to determine if there was 
excess oil in our rock wool, or any type 
of leakage. Then we removed the floor- 
level wooden structures from the cold- 
box. We took a great many samples of 
rock wool, and could find no excess of 
oil. In our turbine and pump room, we 
graded the floor away from the coldbox 
so that oil could not run back into the 
box. 


WALTER LINDE—Linde A G, To- 
ronto, Ontario: We specify the oil con- 
tent in the wool that is used in our 
plants to be less than 0.1%. The reason 
is we figure, that on deriming, we have 
a concentration of the oil. It evaporates 
where there is a hot pipe or vessel and 
it condenses where you have a cold spot. 
We feel it is better to be safe than sorry. 
R. W. ROTZLER—Monsanto Chemi- 
cal Co., Texas City: The only oxide of 
nitrogen that we have found is N,O. 
We have tested for, but have not found, 
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either NO or NO, in any concentra- 
tions that we were able to measure. 
Now, on the basis of the tests that we 
have made, the N,O itself, or even asso- 
ciated with acetylene is not dangerous. 
It’s the acetylene that’s dangerous. The 
N,O apparently does nothing more than 
dilute it, and anchor it. In laboratory 
tests we ran on N,O-acetylene crystals, 
we failed to get explosions ‘of N,O-acety- 
lene crystals without liquid oxygen. With 
liquid oxygen, there are explosions which 
are just as violent as if the crystals were 
pure acetylene, but the N,O apparently 
does not contribute much to the ex- 
plosiveness of the mixture. 


Accidents and analyses 


WEIGERS—American Cyanamid: We 
had a most unusual mishap. We were 
operating our plant in a normal fashion 
and one day noticed that the pressure 
in the coldbox wall went up appreci- 
ably, and our heat-leak went up. We 
found ourselves running with more ex- 
aansion turbines to maintain our liquid 
oe We found that we had to cut 
production to maintain our liquid bal- 
ance. A big ice spot a aanel on one 
of the walls in the coldbox. At the first 
opportunity we shut the plant down to 
inspect it. We took the inspection plate 
off the coldbox wall in the area imme- 
diately adjacent to the ice spot, hoping 
that we would find a flange leak, or 
something of that sort. We found the 
source of the trouble but couldn't imag- 
ine how it occurred. A vertical run in 
the piping from the bottom of the re- 
generators to the high pressure column, 
had a dent in it as if someone whaled 
away at the pipe from the inside with a 
100-pound hammer. A little 


Vol. Ii—Safety in Operating 
Air & Ammonia Plants— 
Available soon Order now 


Contents— 

1. Unpublished discussion 
from St. Paul Symposium 

2. Reprints of two articles 
“Plant Operators Report 
on Safety in Air and Am- 
monia Plants’’ (Parts Il 
& Ill) appearing in July- 
August, 1959 issues of 
CEP. 

3. Complete reprint of pub- 
lished symposium as 
appearing in May-June, 
1960 CEP. 

Write: A.I.Ch.E. 
25 West 45th Street 
New York 36, N. Y. 


lump was formed like a golf ball stick- 
ing out of the pipe. Close to this, slightly 
below, the pipe was worked into a col- 
lar-like flange. The pipe was sheared off 
just across the top of the collar. It cer- 
tainly looked like a detonation; it had 
all the indications of a very quick, very- 
high energy release although, fortu- 
nately, the amount of fuel there must 
have been very small. The thing that 
intrigued us is, how did it get up into 
a vertical run? 

We're not sure we know the answer 
yet. There were stones from the regen- 
erators lying in the pipe below, which 
were not the result of the accident. One 
possible theory is that during the pre- 
vious run we could have gotten some 


Small-scale apparatus from Mine Safety Appliances Co. for vaporizing liquid 


oxygen. 
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solid acetylene on these stones, and that 
these stones bouncing up in the pipe 
caused the explosion, We're not at all 
satisfied with this explanation. It takes 
too many things for granted. The fact 
is that we had a minor detonation. The 
»ipe failure was such that it could not 
S explained by high pressure. There 
was no evidence of corrosion on this 
pipe that would lead one to believe that 
the pipe may have been weakened by 
corrosion. This occurred at a time when 
we were running a recording acetylene 
analyzer on the intake air. We were 
running a recording total hydrocarbon 
analyzer on the liquid oxygen in the 
main condenser m as is our routine, 
we were making acetylene analyses every 
hour-and-a-half. The wind for the pre- 
vious 36 hr. had been from a direction 
where there is swamp for 75 miles. 
There were no diesel engines running 
near the air intake. We had been com- 
pletely unable to find a possible source 
of acetylene during the previous 3 or 4 
days. We don't know where the source 
of the detonation came from. We are 
assuming it was acetylene. But of course 
we can’t substantiate it. 

One thing I might add, the plant had 
been on stream tor about three weeks 
following a total derime. 


R. L. SWOPE—Southern Oxygen Co., 
Washington, D.C.: You mentioned that 
there were 75 miles of swamp. One 
principal product of the swamp is marsh 
gas, methane. Methane in our liquid 
oxygen, seems to stem largely from the 
existence of a sanitary land-fill located 
a half mile from our oxygen plant. 
When the wind is from that direction 
we invariably have an increase in the 
amount of methane in the liquid. I don't 
know whether methane in your case 
could have risen to such an extent as 
to be hazardous. Methane does stay be- 
hind in liquid oxygen as you boil off 
vapor. I don’t know whether your plant 
involves boiling the liquid. If so, you 
may have a residual pool which might 
tend to retain the methane to a point 
where it might become hazardous. 


WEIGERS—American Cyanamid: The 
point is an interesting one. However, 
the total hydrocarbon analyzer that was 
in operation during this time showed a 
very low reading—between 5 and 10 
ppm. This is pretty much the “back- 
ground noise” that we run into in our 
environment. I doubt that methane from 
the swamps was the source of our 


problem. 


This concludes the published report 
on the Air-Ammonia Safety Sympo- 
sium first-presented at St. Paul, with 
the first part appearing in the May 
issue of CEP. Readers interested in 
additional details may order reprints 
with supplemental material (see box). 
If you want to participate in the 
question-and-answer sessions, come to 
Tulsa, September 25-28, where an- 
other symposium is on the docket. 
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Process equipment costs in Mexico 


How to figure installed costs of chemical processing equipment 
in Mexico. Case history data on fabrication, erection costs, and 


import tariff rates. 


(CROWTH OF MEXICAN INDUSTRY Over 
the past ten years has promoted the 
establishment — of local fabricating 
shops in all categories which manufac- 
ture various types of equipment for 
the process industries. 

On the one hand, the Mexican 
authorities grant special duty and tax 
exemptions for industries considered 
basic to the development of the 
country; this keeps within reasonable 
limits the duties which must be paid 
for importation of special process 
equipment. On the other hand, estab- 
lishment of new local manufacturing 
facilities tends to eliminate importa- 
tion of equipment which can be made 
locally. This restriction of imports for 
the protection of local nederland 
usually takes the form of an increase 
in duty but, in some cases, may in- 
volve an outright prohibition of the 
importation of certain equipment. 

In general, special equipment such 
as large boilers, steam turbines, high- 
pressure compressors, and specialized 
machinery such as paper-making ma- 
chines, large hydraulic presses, etc., 
can be imported into Mexico at duties 
averaging 6% of prime costs. Freight 
for this type of equipment is also of 
minor importance, generally in the 
range of 2-4%. Installation costs will 
vary with the particular nature of the 
equipment over a range of 4 to 15%. 

Between the two extremes, there 
are many “border-line” cases, where 
importation will in certain cases be 
accepted by the authorities and in 
other cases turned down. Equipment 
falling into this classification can play 
havoe with construction schedules by 
overoptimistic assessment of import 
possibilities. Table 1 shows additional 
costs to be expected for various types 
of equipment installed in Mexico. 


Piping installations 
Local materials for chemical plant 
piping installations in Mexico are still 


*Excerpted from an article titled, “Actual 
Construction Costs from the Mexican 
Point of View,” by R. Pardo G., E. Da- 
valos O., M. Girault, Jr., C. Aedo G., 
Bufete Industrial, Mexico, D.F. 
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limited and, as a result, a good per- 
centage of such materials must still 
be imported. 

Carbon steel pipe, conforming in 
general to ASTM Standard A-53, is 
being made in Mexico in both butt- 
welded and seamless types, in prac- 
tically all sizes. 


Piping of special material, such as 
onion steel, glass, PVC, Saran-lined, 
Karbate, etc., still has to be im- 
ported. Fittings for carbon steel pipe, 
both forged and welding, are im- 

ported. 
The local market supplies only a 
continued on page 80 


Table 1. Cost of equipment 
(100%—Prime Cost in U. S. domestic market ) 


DESCRIPTION SouRcE 
Belt, screw conveyors and bucket 

M 
Pumps—IBBM or Al .......... M 
Pumps—special alloy ......... F 
Heat exchangers ............ M or F 
Process kettles—MS .......... M 
Process kettles—alloy M or F 
Process kettles—glass lined.... F 
Dryers, kilns and coolers .... MorF 
F 
Rotary vacuum filters ........ F 
Pressure vessels .............. M 
F 
F (M) 
F 
M 
Large tankage, M.S., generally 

field fabricated ............ M 
NOTES 


= Mexican manufacture. 
= Foreign manufacture. 


Duty AND 
FREIGHT OR 
LOCAL MFR. 


MARKUP INSTALLATION NorTes 
15 — 20% 12 — 15% 1 
0 — 30% 12 — 15% - 
25% 8 — 12% 2 
15 — 25% 8 — 12% 3 
10 — 20% 10 — 15% _ 
10 — 50% 6 — 10% 4 
50 — 60% 5— & 5 
10 — 20% 10 — 12% 6 
20% 10 — 15% — 
12% 15% _ 
50% 10 — 12% 7 
20 — 30% 10 — 15% _ 
15 — 20% 12 — 15% _ 
10 — 15% 15 — 20% - 
15 — 20% 15 — 20% 8 
15% 15% 
0% 15% _ 


Total Cost: $5,500.00—$6,000.00 
Mex. Cy. per metric ton installed. 


Importation of this type of pump is becoming more restricted. 
There are two local manufacturers at present going into production. Con- 


sequently the importation of heat exchangers will 


M 
F 
1 Bearings and chain imported. 
2 
3 


me more restricted. 


Process vessels made of stainless steel, Monel, or special alloy, can be fabri- 
cated in Mexico through importation of raw materials (plate). Duties for 
imported vessels vary over a wide range, inasmuch as there is no specific 
tariff under which this equipment can be imported. Average cost of a type 
304 stainless steel vessel manufactured in Mexico will be $50.00 Mex. Cy. 


per kilogram. 


Although glass-lined vessels are not fabricated in Mexico, these have been 


5 
subject to a very high tariff during the last year. 

6 This type of equipment is manufactured locally in the smaller sizes. 

7 Pressure vessels are being manufactured in Mexico by three fabricators. 
The markup shown corresponds to locally fabricated vessels. 

8 


Ion exchange units are partially fabricated and assembled locally, importing 


the resins and hardware. Large softeners are also partially fabricated in 
Mexico, importing all mechanisms, feeding devices, and the like. 
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000 SQUARE FEET 
BIRD-PRA YON 


Tilting Pan Rotary Vacuum 
“ALREADY ON THE 


Why? Because the industry recognizes and 
appreciates the ease of operations, washing 
efficiency and economy of the Bird-Prayon, 
and the fifteen years of engineering and appli- 
cation experience that won it the lion’s share 
of all installations of its type, the world over. 


This eleven thousand foot endorsement of 
the Bird-Prayon has been amply substan- 
tiated by its performance record — long sus- 
tained operating cycles, super-efficient wash with 
sharp separation of liquors, freedom from cloth 
blinding, constant high output, and the very min- 
imum of maintenance attention and expense. 


May we mail you an illustrated descriptive 
Bulletin on the Bird-Prayon Filter? 


«SOUTH WALPOLE, MA 


BIRD Regional Offices: 
A EVANSTON, ILL. - ATLANTA, GA. - HUNTINGTON, W. VA. 


MACHINE COMPANY - A PORT 


For more information, turn to Data Service card, circle No. 33 
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Cooper-Bessemer compressor 


shown is one of two units for 
compression of synthesis gas. 


View showing the four Cooper- 
Bessemer compressors. Unit in 
foreground is for “mixed gases” 
(air, nitrogen and methane). 


Henry LaRue, Ammonia Area Superintendent, Spencer 
Chemical Company, Vicksburg, Mississippi explains... 


How we compress 
> four different gases 
with a team of 
| four Cooper-Bessemer 

compressors 


“Our entire ammonia plant depends on the uninterrupted flow 
of component gases, compressed by four Cooper-Bessemer 
GMW-8 Compressors,” reports Mr. LaRue. “These four 2000 hp 
gas engine driven units have been the heart of our system 
24-hours a day, day in and day out, since 1953, 

“Two of the compressors, with five cylinders each, compress 
three different gases...air, nitrogen and methane. The other 
pair of compressors pump a synthesis gas mixture of hydrogen 
and nitrogen, 

“Despite their ’round-the-clock operation for seven years, none 
of these Cooper-Bessemer compressors has had a major down- 
time for maintenance. They represent a sound investment.” 


Cooper-Bessemer engineers are at your service to help you 
plan compression and power facilities. Call the nearest office. 


BRANCH OFFICES: Grove City * New York * Washington + Gloucester * Pittsburgh 
Chicago * Minneapolis + St. Louis * Kansas City * Tulsa + New Orleans * Shreveport * Houston 
Greggton * Dallas + Odessa * Pampa + Casper * Seattle + San Francisco + Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canuda, Ltd.... Edmonton + Calgary + Toronto 
Halifax * Stratford 

C-B Southern, Inc. . . . Houston 

Cooper-Bessemer International Corp. ... New York Caracas * Anaco 

Cooper-Bessemer, S.A. ... Chur, Switzerland The Hague, Netherlands Mexico City 

The Rotor Tool Company . .. Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS DIESEL - GAS 
COMPRESSORS, RECIPEOCATING AND CENTRIFUGAL, 
ENGINE, TURBINE OF MOTOR DRIVEN 


For more information, turn to Data Service card, circle No. 20 
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ALL NEW 


DUSTRAXTOR 


A New Concept in Wet Collection 


This unique unit presents an entirely new con- 
cept in wet collection. The unit offers a wide 
range of construction features and methods of 
dust disposal. The new scrubber forces dynamic 
dust-liquid contact to insure high collection 
efficiencies. 


PLUS FEATURES 


PRINCIPLE OF OPERATION 


Write for complete information 


FLY ASH ARRESTOR CORP. 


m 208 North ist Street 
Mi BIRMINGHAM, ALABAMA 


Dust Collectors @ Induced Draft Fans 
Forced Draft Fans @ Exhaust Fans 
Self Supporting Stacks @ Duct Work ' ( 


For more information, turn to Data Service card, circle No. 112 
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few types of bronze valves in the 
| smaller sizes. Iron, steel, stainless, 
and special diaphragm valves are all 
imported, mainly from the U.S. 

In the major cities, however, there 
exist local dealers, generally associated 
with U.S. piping material fabricators, 
who carry a certain number of stock 
items, chiefly in mild steel. Such ma- 
terial has already paid all necessary 
_ duties and the prices include the 
dealer's markup. Table 2 gives an idea 
of the various markups to be expected. 


Table 2. Piping materials cost 


% Markup 
on U.S. 
DoMeEsTICc 
PRICES 
I. Steel 

b) Welding Fittings .... 60 

c) Forged Fittings 40 

d) M. Fittings ...... 40 

e) Valves—Steel ....... 25 


Stainless Steel—All materials 30 
Glass—All materials 


Pipe supports are generally field 
fabricated following types common in 
U.S. practice. Only very special sup- 
ports, such as spring types for steam 
mains, are imported. 

Skilled installation labor is rela- 
tively inexpensive, especially com- 
pared to U.S. standards. However, 
cost of construction equipment is 
higher than in the U.S. Therefore, it 
is not possible to compare Mexican 
and U.S. installation costs by a simple 
factoring of the wage rates. A study 
of eight case histories covering chemi- 
cal plant piping installations over the 
past five years, corrected for price 
increases over the same period, gave 
the averages shown in Table 3. 


Table 3. Piping installation cost 
(% Markup on U.S. Domestic 


Prices). 
PIPE AND INSTAL- 
Frr- Sup- LATION 
MATERIAL VALVES TINGS PORTS LABOR 
Steel 30 30 5 35 
Stainless Steel 23 62 1 14 
Glass 10 53 2 35 


note: Averages of eight case histories. 


instrumentation 
All types of instruments, from 
manometers up to the most compli- 
cated type of control instruments, are 
being imported, mainly from U.S. 
continued on page 82 
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INDUSTRIAL «BIG JOB. 35 fi. long rubber-lined tonk truck os- 
sembly is prepared for vulcanizing in INDUSTRIAL's 
40-ft. long vulconizer. 


SMALL JOB. INDUSTRIAL rubber-lined Centrifu- 
gol Pumps give long life with mini int 


For Skilled Rubber Surfacing § 


... these complete tacilities insure 
a better job at /ower cost 


INDUSTRIAL operates one of the largest rubber com- 
pounding and lining plants outside of the rubber in- 
dustry. Here, tons of raw rubber are maintained in stock 
for formulating and compounding into compression molds 
and rubber linings to meet the most specific corrosion or 
abrasion-resistant services. 


This extensive facility permits INDUSTRIAL to main- 

' tain the highest standards of quality control for rubber- INDUSTRIAL Centrifugal Pumps are specitically 
lined processing equipment designed and built by IN- designed for rubber lining. As a result, they char- 
DUSTRIAL. In addition, it also provides a skilled, acteristically provide long, trouble-free life in 
experienced and well-equipped source for custom sheet corrosive or abrasive service . . . offering these 
lining and compression molding to meet individual re- design benefits: 
quirements. © Mechanical Seal or stuffing box 

All the benefits of INDUSTRIAL’S experience in de- Easy access to pump seal 
signing, engineering and producing rubber components, Quick adjustment of impeller clearance 
and for applying it to the most intricate surfaces, is Teflon seal cage (stuffing box only) 
described in our RUBBER DIVISION bulletin. Write Impeller insert welded to shaft 
for your copy, today. One-piece, maint 


5910 Ogden Avenue, 
Cicero Illinois 
For more information, turn to Data Service card, circle No. 15 
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INDUSTRIAL FILTER & PUMP MFG. CO. 


Special 
Renneburg 12’ 
dia, Chemical 

Reactor, 
weighing 30 
tons, fabricated 
of %” steel plate 
. with 100 HP 
drive and 
l-inch-per-foot 
variable 
inclination. 


DRYERS 
(Au & Steam) 


COOKERS 


KILNS + COMBUSTION EQUIPMENT 
AIR POLLUTION CONTROL SYSTEMS 
PUG MILLS + EVAPORATORS + MIXERS - ELEVATORS - CONVEYORS - ROASTERS 


*TVA Licensed Manufacturer 


COOLERS 


REACTORS 


Small Renne- 
burg Rotary 
Convection- 
Type Chemical 
Heater with 
Refractoryless 
Gas-Fired 
Furnace and 
variable inclina- 
tion base. 


PROCESS 
INDUSTRIES FoR 
OVER 80 Years 


COMBINATION AMMON 
IATOR-GRANULATORS 


PILOT PLANTS 


COLLECTORS 


GRANULATORS* 


Edw. & Sons 


2639 BOSTON STREET. BALTIMORE 24, 


82 
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sources. Additional cost for bringing 
these instruments into Mexico can be 
estimated at 15% of their prime cost. 
Installation cost will vary from 15% 
for the simple types to 25% for the 
more complicated ones. 


insulation 
There are available in Mexico . 
locally manufactured insulation ma- 
terials of the glass fiber type, as well 
as of the 85% magnesia type with a K 
factor of 0.40, weighing approxi- F 
mately 12 lb./cu. ft. Special cement 
for weather proofing and various types 
of vapor-barrier adhesives are canlily 
available from import sources. 
Glass fiber insulation for processing 
vessels, 1% in. thick, held in place by 
wire mesh and finished with smooth- 
trowelled cement and water sealer, 
will cost approximately $180 per 
square meter installed. Such insulation 
would be suitable for operating tem- 
peratures of 400°F. Cost of 85% 
magnesia insulation for similar operat- 
ing conditions would run about 10% 
lower in price 
Insulation proper for a 5°F operat- 
ing temperature, of fiber glass 1% in. 
thick, complete with vapor barrier of 
aluminum-base Kraft paper com- 
pletely sealed with adhesive, finished 
with smooth-trowelled cement and 
weather-proof material, will run ap- 
proximately $220 per square meter 
installed. 
For pipe lines, preformed insulation 
is available in Mexico in either of the 
two basic types mentioned above. 
Average insti alled cost per linear yard, 
1 in. thick, with weather- proof finish. 
for operating temperatures of 400°F 
would be: 


PIPE GLAss 85% 
DIAMETER FIBER MAGNESIA 


1 in. $46.00 $35.30 
2 in. 56.50 43.00 . 
3 in. 68.50 52.00 
4 in. 80.50 64.20 


For 5°F insulation, cost per linear 
yard of fiber glass insulation, duly 
weather- proofed, 1% in. thick, would 
be: 


PIPE INSTALLED 
DIAMETER COST 
1 in. 70.00 
2 in. 106.00 
3 in. 122.00 
4 in. 140.00 


Of the above costs, installation 
continued on page 84 
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MATHESON 


Compressed Gas Notes 


Write for free Wall Chart: 
“Using Compressed Gases” 


New Matheson Chart = 
Shows Safe Methods 3 
of Handling 
Compressed Gases 


Compressed gases can be handled ; MOVING 
safely and without difficulty if proper 
procedures are followed. This new 
chart outlines the correct handling 
procedures for every compressed gas 
available in cylinders for laboratory 
use. The chart was developed by 
Matheson’s Technical Department. 
Step by step illustrations show 
approved methods for Receiving 
Cylinders, Moving, Handling Empty 
Cylinders, and Using the Gases. 
The 14” x 21” chart was designed 
for wall mounting in the plant, lab- 


Using Compressed Gases 


RECEIVING STORAGE 


EMPTY CYLINDER * 


IMPORTANT 


oratory, or wherever gases are re- 
ceived, stored or used. 
Please mail the coupon for your copy 7 ae 


of “Using Compressed Gases”. 


New Matheson Catalog The ee Company, Inc. 


Our new Catalog gives prices and data 
on almost every gas available for labora- 
tory use, gas mixtures and gas handling 


equipment. Available on request. 
y, Inc., P.O. Box 85-B, East Rutherford, N. J. 


Please send the following, without charge: 
Company,Inc. 


Compressed Gases and Regulators 


East Rutherford, N. J. 
Joliet, Ill. Newark, Calif. 
For more information, turn to Data Service card, circle No. 66 
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Maintain 


Standards 


INSPECT 
WITH A 


1 Coating Application 


Engineering Note: 

To insure a perfect application, 
your specifications should include 
TR holiday detector inspection. 
Write for specification guide. 


Write today for 
technical data and bulletin. 


8+ June 1960 


@ Locates Skips & Holidays! 
insures Complete Coverage! 


@ insures Complete Protection at 
Critical Welds & Corners! 


A tiny pinhole “holiday” in the pro- 
tective coating allows a foothold for 
corrosion to undercut the coating. 
Progressive corrosion follows with 
peeling, scaling and ultimate failure. 


You can’t see these deadly “holidays,” 
they become visible only when it’s 
too late. 


The M-1 TR Holiday Detector accu- 
rately and quickly finds pinholes and 
bare spots in thin film protective coat- 
ings. In operation an electrode is 
passed over the surface. On encoun- 
tering a void or bare spot, a small cur- 
rent flows and a bell rings. Maximum 
applied voltage is 6714 V. 


Different models of TR Holiday Detectors 
are available for pipe or flat surfaces, 
damp or dry surfaces and for aeres or 
production line operation. 


Quality Control for Coating Application 


TINERER RASOWNR 
417 Agostino Road, P.O. Box 281 + San Gabriel, California 


For more information, turn to Data Service card, circle No. 39 
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labor represents approximately 30%, 
the balance being cost of materials. 


Special linings 
Hard rubber linings for tanks and 


process vessels is done by three major 
Mexican firms. The linings are in 
every way comparable to those ob- 
tained from foreign sources. 

Application cost, including prepara- 
tion of the vessel walls, can ~ sum- 
marized as follows: 

CosT PER 
SQUARE METER 


$385.00 
430.00 


Lead lining of process vessels is also 
carried out by various local fabri- 
cators. Total installed cost of lining 
will average $10.00 per kilogram of 
lead. 


LINING 
THICKNESS 


3/16 in. 


in. 


A consulting service in the high pres- 
sure field was formed recently by a 
group of scientists and engineers, all 
with experience in high pressure tech- 
niques. The group, known as High 
Pressure Associates, was formed as 
the result of a two-day meeting at 
Erie, Pa., held under the auspices of 
Autoclave Engineers, Inc. Purpose: 
to facilitate bringing together those 
with experience in the rapidly grow- 
ing field of high pressure applica- 
tions, and those who seek help on 
problems. They will offer consulting 
service in the general high pressure 
field to any organization or individual. 
Other purpose is the initiation of 
standards for high pressure work, and 
preparation of a handbook of safety 
measures. Chairman of the group is 
B. F. Dodge, Yale University. 


Construction of a $3.6 million pro- 
pane deasphalter begins at Sun Oil's 
refinery in Toledo, Ohio, in August. 
The 10,500 barrels a day facility will 
be one of the largest propane de- 
asphalters in the United States when 
completed in 1961. 


Regulations for the Admission of 
Student, Graduate, and Corporate 
Members and for the Examination of 
the Institution. This pamphlet con- 
tains recent changes in requirements 
for membership in the Institution of 
Chemical Engineers. Revisions made 
by the British organization are mostly 
in defining qualifications whic h 
exempt from the Institution Examina- 
tion. 


For more information, circle No. 122} 
CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


| 
| 
A 
iF 


Pumping Problems 
Solved with Eco 


(Names of users, where not men- 
tioned, will be supplied on request) 


Methanesulfonyl Chloride: 

Highly reactive, methanesulfonyl chloride 
is being pumped continuously, from 8 hours 
to 24 + ~ day with complete satis- 
faction by Eco GEARCHEM Pumps made 
of zirconium and du Pont Teflon. Leak- 
age of this lachrymatory liquid is posi- 
tively controlled. 

This installation replaced another make 
pump which cost over $1000.00 and which 
required another $1000.00 per year to 
keep in repair. 


Lacquer Ink Services: 

Reynolds Metals Company have used Eco 
BRONZECHEM Pumps for lacquer ink serv- 
ices for the past five years and continue 
to order. 


These bronze body pumps with Teflon 
Impellers, bearings and packing are of 
rotary, positive displacement design pro- 
viding linear, non-foaming flow ideal for 
this service. They are periodically flushed 
to prevent hardened lacquer film build-up 
within the pump during shutdown cycles. 


Mercury: 

Mercury is a problem fluid to pump. It is 
bone dry—having no lubricating qualities 
at all. It is 14 times heavier than water. 
And it is a fugitive element extremely hard 
to contain in any conventionally packed 
stuffing box. 


The exclusive capabilities of Eco GEARCHEM 
Pumps to handle this medium with flows in 
the gallon range and providing accurate 
metering to the requirements of the chemi- 
cal, electronic, instrument and other in- 
dustries, have been responsible for many 
recent installations. 

These Eco pumps in service have a maxi- 
mum rate of 5 gpm at 100 psi with flooded 
suction. Some are being driven by 1200 
rpm direct connected motors and others are 
belt driven. After several months, without 
need for service, the Eco lantern rin 
stuffing box with Teflon packing an 
special sealing grease, still provides posi- 
tive leakless operation. 


302°F Sulphuric Acid: 
Because of the increased corrosive effect of 
sulphuric acid at advanced temperatures, 
an Eco GEARCHEM Pump made of 
Hastelloy* C with Hastelloy C shafts and 
ears, ceramic wear plates, carbon sleeve 
arings and Teflon packing was selected 
for this service. 


Eco’s wide choice of metals from the stain- 
less steels to zirconium and titanium pro- 
vides the answer to all  corrosives, 
concentrations and temperatures. 


(continued on next page) 


*Union Carbide Trademark. 


Pumping Acid Solutions of Rare Earths 
in lon Exchange Installations 


vents over a wide delivery range from 0.1 
to 20 gpm. These pumps are coupled to 
variable speed drives for varying de- 
livery rates. 

These Eco ALL-CHEM Pumps also have 
proved dependable for this service. 


At Lindsay Chemical Division of American 
Potash & Chemical Corp., Eco CENTRI- 
Cuem Centrifugal Pumps are literally 
supplying ‘“Taxi Service”’ for acid solutions 
of Rare Earths and sequestering agents. 


Mounted on castered dollies, as illustrated 
above, and coupled to hoses or flexible 
pipes, these compact pumps are moved 
from system to system as the cycle of 
operation progresses, supplying the flexibil- 
ity needed for solution transfer in these ion 
exchange installations. In some cases, it is 
not unusual to have pumps operate con- 
tinuously for twenty-four coum or longer. 


The CENTRI-CHEM Pumps of Carpenter 20 
stainless steel are standard-equipped with 
Eco mechanical seals of Teflon-ceramic de- 
sign. They have proved dependable and 
have occasioned very little down time over 
a period of more than 4 years. 


Also at Lindsay are Eco ALL-~-CHEM posi- 
tive displacement rotary pumps equipped 
with fluid Teflon seals. These pumps, uti- 
lized in solvent extraction, transfer acid 
solutions of Rare Earths and organic sol- 


Eco ALL-CHEM Pump, with variable speed 
drive, serving solvent extraction installation at 
Lindsay Chemical Div., American Potash and 
Chemical Corp. 


ECO ENGINEERING COMPANY - 12 New York Avenue » NEWARK 1, N.J. 
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Triggering “Gel” of Chemical Grout 
in Soil Stabilization 


Thomas Adair Contracting Corporation, 
Edison, New Jersey, manufactures equip- 
ment for injecting chemical grout to 
solidify weak, granular soils during tunnel- 
ing and construction excavating, as well as 
to seal off flows of underground water into 
oil wells, drill holes, basements, tunnels, 
mine shafts, coffer dams, sewer pipe joints, 
caissons, ete. Of special interest is its use 
to seal underground curtain walls in and 
around dams or dikes. 


The equipment comprises two positive 
displacement pumps—one for handling 
the water-thin chemical grout, which 
easily penetrates the soil to be stabilized, 


Close up of Eco GEARCHEM Pump metering 
catalyst in chemical grout injection system. 


and the other, an Eco GEARCHEM Pump 
with Vickers variable speed drive which 
permits accurate proportioning of the 
amount of ammonium persulphate catalyst, 
introduced at the point of injection, to vary 
the gel time required, which may range 
from a few seconds to several hours. 


This equipment, now generally available to 
the construction contracting industry, was 
designed by engineers who pioneered 
chemical grouting and have had many 
years of experience in its application on all 
types of soil stabilization problems from 
coast to coast. 


Their selection of Eco GEARCHEM Pumps 
in 316 stainless steel with Teflon gears, 
bearings and packing as standard equip- 
ment for these units was made after careful 
investigation of all small chemical pumps 
available for the purpose. 


The GEARCHEM Pump’s positive corrosion 
resistance; its unmatched dependability, 
day in and day out in hard service in the 
field; its accurate metering ability; and 
the fact that it is a standard stock pump, 
easily and quickly available anywhere and 
with complete interchangeability of pre- 
cision parts for field maintenance, offered 
outstanding advantages which no other 
small chemical pump could provide. 


Published by 
ECO ENGINEERING COMPANY 


Home Office & Factories 
12 New York Ave., NEWARK, N. J. 
MArket 4-6565 


U.S. SALES REPRESENTATIVES 


CALIFORNIA, 

Los Angeles 
MAdison 2-3302 
DELAWARE, 

Wilmington 
N.J. 
Lysses 4-7655 
FLORIDA, 
Pensacola 
HE 3-4692 
GEORGIA, Atlanta 
MArietta 9-6423 
ILLINOIS, Chicago 
Financial 6-0968 
KENTUCKY, 
Louisville 
TWinbrook 5-6919 


Oaklyn 
ULysses 4-7655 
NEW YORK 
Buffalo 
BAiley 9-094 
Glens Falls 
3-3210 
Rochester 
HUbbard 2-9640 
OHIO, Cincinnati 
PLaza 1-0583 
Cleveland 
Michigan 1-4100 
OKLAHOMA, Tulsa 
WeEbster 9-1660 


MASSACHUSETTS, PENNSYLVANIA, 
Lynnfield Center Erie 
EDgewood 4-4950 Buffalo, N.Y.) 


MICHIGAN, Livonia BAiley 9-094 
KEnwood 1-1785 Philadelphia 


(Oaklyn, N.J. 
MINNESOTA, Ulysses 4-7655 


Mid 5§-5517 Pittsburgh 
WAinut 1-7704 


TEXAS, Houston 
EVergreen 5-4321 JAckson 9-2573 
MARYLAND VIRGINIA, 
Glen Burnie Richmond 
SOuthfield 6-7800 Elgin 9-5771 
WASHINGTON, Seattle 
MAin 6969 
CANADIAN REPRESENTATIVES 
QUEBEC, Montreal ONTARIO, Toronto 
HUnter 9-7271 BE 9.4876 
EXPORT OFFICE 
Empire State Bidg., New York 1, N. Y. 
PEnnsylivania 6-0398 


Pumping Problems (continued) 
Methylene Chloride: 


Dow Chemical keeps reordering Eco 
CENTRI-CHEM Carpenter 20 stainless steel 
pumps for methylene chloride service. 


Since this is a nasty solvent, leakage of 
which would not only be objectionable but 
hazardous as well, it is undoubtedly the 
superior dependability of Eco’s Teflon- 
Ceramic mechanical seal which has in- 
fluenced Dow to pass over all the other 
centrifugal pumps on the market today and 
continue to specify the Eco CENTRI-CHEM 
for methylene chloride. 


Nitric Acid Transfer: 


Eco CENTRI-CHEM Carpenter 20 stainless 
steel pumps are used by Wyandotte 
Chemicals Corp. 


Sorbitol: (Reg. T.M. Atlas Powder 
Company) with viscosity of 750 SSU at 
100°F is pumped at 50 psi with Eco 
GEARCHEM Pump in 316 stainless steel 
construction. 


Monochloracetic Acid: an exceedingly 
hazardous material, is pumped with an 


Eco GEARCHEM in Hastelloy C, with Teflon 
components and floating wear plates. 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM " Rotary Pumps PUMPMOBILE® Portable Pumping Units 
MINILAB” Rotary Pumps GEAR-VAC” Valves 

GEARCHEM * Gear Pumps CHEMICAL DISPENSING VALVES 
CENTRI-CHEM® Centrifugal Pumps Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 


Special Detergent: a compound of do- 


decylbenzene sulfonic acid, sulphuric acid, 
sodium hydroxide, laury! diethanolamine, 
nonylphenol 12-ethylene oxide, hexylene 
glycol, isopropanol and odorant with water 
—is pumped with Eco GEARCHEM Pump of 
Carpenter 20 stainless steel with Hastelloy 
gears. Temperature of media is about 
100°F with viscosities to 3000 SSU. 


ECO ENGINEERING COMPANY - 12 New York Avenue - NEWARK 1, N.J. 
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TURBINE TYPE METERS 


CAPACITIES FROM 0.1 GPM TO 40,000 GPM 


ALNICO MAGNET 


PICKUP COIL 


the world’s 


SIMPLEST 


accurate meters 


An Alnico magnet in the turbine rotor gen- 
erates electric current directly proportional 
CHECK THESE ADVANTAGES OF 


to the flow rate in the pipe. This activates THE POTTERMETER 
readout or control equipment located at or 
remote from the Pottermeter unit. R 1 MOVING PART 

) PRESSURES, Unlimited 


PROVIDES BASIC INSTRUMENTATION VY TEMPERATURES, 
FOR ANY AUTOMATION SYSTEM —455°F. to 4 1500°F. 


Pottermeters are available in all pipe sizes. 
Electronic totalizers, recorders or controllers ELECTRONIC READOUT es. 
meet any need for automated liquid process To specifications 
or transfer operations. Potter-Bowser sales Vv FRICTIONAL RESISTANCE, 


engineers in principal cities confer promptly Virtually nil 
Y STOP-START, Instantaneous 


with systems or plant engineers to detail 
availabilities and application data. ACCURACY, Unexcelled 


BOWSER XACTO METERS AND PROPORTIONERS 
positive-displacement piston type 


Wherever mechanically driven Xacto Meter equipped pro- 

douvt and trol equipment portioners are used to blend 

i is indicated, and where positive- two or more liquids in con- 
displacement metering is ded ti flow of accuracies to 
or costs less, Bowser Xacto % of 1 percent. First in lube 
Meters (leading all others in oil blending, Bowser pro- 
industry) are unexcelled for de- portioners also handle most 
pendability and accuracy. other liquids used by process 
Capacities: 6 GPH to 250 GPM industries. BOWSER 

PROPORTIONING 
BOWSER BLENDERS 
Write For Catalog 
Potter-Bowser Division BOWSER, INC. Fort Wayne, Indiana 


For more in*>: .ation, turn to Data Service card, circle No. 34 
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COMPUTER 
PROGRAM 


abstracts 


lhe Machine Computation Committee of the A.L.Ch.E. is interested 
in receiving program abstracts. Once again the Committee wishes 
to emphasize the three rules for participation in the interchange 
program: 

1) Abstracts submitted for publication must follow the form pub- 
lished in CEP (January 1959) and in the Guide. The submitter 
of the abstract agrees to make available for publication the program 
manual prepared along the lines suggested in the Guide should 
sufficient interest develop. 

2) Abstracts must be sent to the Machine Computation Com- 
mittee c/o A.LCh.E. 

3) All questions relating to published abstracts must be sent to 
the Committee c/o A.L.Ch.E. in New York. 

The decision on whether to have a detailed program manual 
prepared and published depends on the response to the corres- 
ponding abstract. Where sufficient interest has not been shown 
during the | year period after publication of a given abstract, the 
submitter will be released from his commitment to prepare a 
manual. An announcement to this effect will subsequently appear 
in CEP. 

Since the first abstracts were published 2 years ago, the Com- 
mittee will shortly start determining whether any manuals will 
definitely not be published. Consequently, those who are interested 
in having manuals prepared on some of these programs, but have 


not yet notified the Committee, should do so promptly. 


Liquid-liquid heat exchanger 
design (052) 

B. G. Price and D. L. Bissell® 
Celanese Chemical Co. 

Data Processing System 

P.O. Box 561 

Corpus Christi, Texas 

Description: Based on the user's esti- 
mate of the overall heat transfer co- 
efficient the equivalent required area 
is approximated by the program and 
the smallest four-tube-pass exchanger 
meeting these area requirements is 
picked from a table. The dimensions 
of this exchanger are then used to 
calculate pressure drops, film coeffici- 
ents, ete., and if the exchanger se- 
lected is not over or undersized in- 
sofar as duty, velocities, and_pres- 
sure drops are concerned, it is re- 
ported as an acceptable unit. If, on 
the other hand, any limit is exceeded, 
another exchanger is selected from 
the table and the process is repeated. 
When necessary, the program will 
automatically place exchangers in 
* Mr. Bissell is presently with Day- 
strom, Inc. 
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series and/or parallel. Two-pass and 
sisgle-pass units are similarly tested. 

The program will, if so instructed 
by the user, limit its investigation to 
exchangers of one tube length. How- 
ever, unless otherwise instructed it 
will investigate each of several tube 
lengths obtained by decreasing the 


maximum tube length by any desired 


fixed increment. 
Baffle cut and spacing are adjusted 


automatically to obtain the highest 
shellside velocity compatible with the 
velocity and pressure drop limitations. 
Laminar flow of either liquid is not 
permitted. 

Computer: Burroughs 205, paper tape 


and numeric card (PCC-500) input- 
output. 

Program language: Burroughs 205 
machine code. 

Running time: From 40 minutes for 
simplest case (outlet temperatures 
specified and one tube length only) 
to five hours for most involved prob- 
lem to date. 

Availability: A manual will be pre- 
pared if sufficient interest in this pro- 
gram develops. 


Automatic computational 
procedure for the thermodynamic 
correlation and prediction of 
vapor-liquid equilibria (055) 


Jerry A. Acciarri and Robert F. 
Sweeny, (1) Continental Oil Com- 
pany, Ponca City, Oklahoma, and (2) 
Applied Science Laboratories, Inc., 
State College, Pennsylvania 


Description: The program calculates 
the vapor-liquid compositions from 
the experimental relationship between 
temperature and liquid composition. 
The method used is sometimes re- 
ferred to as the trial and error predic- 
tion method (Arthur Rose, et. al., 
Ind. Eng. Chem., 45, 1568 (1953) ), 
and will give values based on both 
the Van Laar and Margules_inte- 
grated forms of the Gibbs-Duhem 
equation. Used as a test of thermo- 
dynamic consistency of experimental 
data, the vapor-liquid compositions 
are calculated from experimental 
values of temperature and liquid at 
equilibrium and compared to actual 
vapor-liquid compositions. Or, the 
method may be used to obtain the 
‘apor-liquid data when only tem- 
perature-liquid composition data are 
measured. 
Computer: IBM 650, Basic. 
Program language: Fixed decimal ma- 
chine language. 
Running time: About three minutes 
for complete prediction or correlation 
of a binary system at nine composi 
tions. Sometimes up to ten minutes are 
required. 
Availability: A program manual can 
be made available for publication 
should sufficient interest develop. 
continued on page 90 
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All parts which control action inside are 
located outside—no danger of contamination, 
corrosion or erosion to pneumatic or 
hydraulic equipment, etc. 

Process piping extends through vessel wall— 
door opens without piping disconnection. 
Simple external adjustments of knife, cake, etc. 
Finger-tip double-acting door, automatic 
positioning; effective pressure closure; 
positive locking. 

Built to handle full 150 HP, in high capacity, 
day-in, day-out operation. 


PROVEN PERFORMANCE! 


FOR EXTRA HIGH PURITY AND SOLIDS DRYNESS 


(even on slow draining, compressible fine solids) 


Full hydraulic rotary-action knife unloads 
300-400 Ibs. load in 2-8 seconds with full 
150 HP. 

Six-section knife blade, easily adjustable 
and replaceable by identical sections at 
low cost. 

Full-flow, air operated feed system delivers 
slurry uniformly across full width of basket. 
Multiple rinsing system; disconnect rinse 
tube internally without disturbing external 
piping. 

Large screen area; thin even layer of 
solids under high centrifugal force, gives up 
liquid quickly without compaction. a 
Teflon “splash seal” (hidden) prevents em 
flow-back of crystals into mother liquor. 

Smooth action cake leveler balances load; — 
easily adjustable to control cake thickness. 
Precision drive and bearing assembly; sealed 
housing with pressure lubrication system 

from control cabinet. 

. Continuous cyclic operation at full speed, with fully automatic control. Any 

part of the cycle may be adjusted while the machine is in operation. 


Over a dozen C-41 Super-D-Hydrators already are proving them- 
selves profitable workhorses in the deliquefication of such sensitive mate- 
rials as the polyolefins and other hydrocarbons where high purity and 
extreme dryness are the byword. 

In the C-41 you are sure of full power, flexibility, ruggedness, and 
proven performance. Write for Bulletin 1286 for full details. 


THE SETA Sscorrorarion 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK- PITTSBURGH -CLEVELAND- DETROIT -CHICAGO-HOUSTON - SAN FRANCISCO-LOS ANGELES- ST. LOUIS- ATLANTA 
Associated Companies and Representatives throughout the World 


For more information, turn to Data Service card, circle No. 12 
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Chemineer, Inc. believes the way to 
provide users with top entering agita 
tors of low first and ultimate cost—is 
to make them simple. This is deliber 
ate design simplification, with em- 
phasis on ruggedness. Such practices 
keep our cost—and yours—within rea- 
son. Illustration; all Chemineer top en 
tering agitators use standard NEMA 
“C" flange motors through 3 hp. You 
can get a replacement immediately 
from local sources. 

Gear drive units have heat treated 
alloy steel helical gears operating in 
an oil bath. Stuffing box is easily ac 
cessible. Chemineer designs keep the 
maintenance man away to keep the 
agitator on the job. Please request 
Bulletin 220 from Chemineer, Inc., 
1044 E. First Street, Dayton 2, Ohio. 


CHEMINEER 


FLUI 
ATION 


For more information, circle No. 68 
June 1960 


Computer abstracts 


from page 88 


Design of isothermal batch 
chemical reactors (058) 


Kansas State University 

Manhattan, Kansas 

Programmed by Bih-Jing Jeng and 
Liang-tseng Fan 

Department of Chemical Engineering 


Description: This computer program 
is for the design of uniformly stirred 
batch chemical reactors operated 
isothermally and under steady state. 
This program contains four separate 
sub-programs, (A), (B), (C), an (D). 

(A). This subprogram calculates the 
final concentration of reactant or de- 
gree of conversion when other operat- 
ing conditions such as initial concen- 
tration, space velocity and number of 
reactors are given. 

(B). This subprogram computes the 
number of reactors required to ac- 
complish the desired degree of con- 
version under given space velocity 
and other operating conditions. 

(C). This subgroup yields the space 
velocity needed to attain the desired 
degree of conversion. 


(D). This subgroup estimates the 
initial concentration to obtain the 
desired final concentration of the 
reactant or the desired conversion 
under various operating conditions. 
Computer: Basic IBM 650 with al- 
phabetic attachment and 2,000 word 
storage, with floating point and in- 
dex registers. 

Program Language: Program prepared 
with SOAP routine. Standard 80/80 
Input-Output panel is used for the 
computation. 
Computing Time: Computing time 
depends on order of reactions, operat- 
ing conditions and number of reac- 
continued on page 92 


WHEREVER YOU NEED , 


TO COOL A FLUID... 
and have a problem 
of water supply or 
disposal ... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


> Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 
the temperature of all fluids, condense 


vapors, cool water, oils, solutions, in- 
termediates, coolants tor mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 
ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. 


NIAGARA BLOWER COMPANY 


Dept. EP-6, 405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


For more information, turn to Dota Service card, circle No. 36 
CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


| 
| 
rie 
| ip 
t 
‘ 
| | 
| | | 
| 
19 


Can Ball Valve Operate, 
Cycle After Cycle, With 


Maintenance 


Read this remarkable an- 
swer, and discover an 
amazing engineering 
feat. 


As most engineers know, ball 
valves offer a number of distinct 
advantages over all other types of 
valves .. . 90° on-off, minimum 
pressure drop, positive on-off in- 
dication, no lubrication, and com- 
pactness. In common with other 
valves, however, the design was 
insufficient to overcome the prob- 
lem of continual maintenance. 


Four years ago, this problem was 
faced by Hydromatics, Inc. in the 
valves that they produced for use 
in missiles, aircraft and ground 
support systems. Then, as today, 
all other ball valves were built 
with a ball that floated in its 
socket, and sealed by being forced 
against its seat by the pressure in 
the line. This caused seat distor- 
tion which made early replace- 
ment necessary. 


Hydromatics tried a different ap- 
proach. Rather than use the tra- 
ditional floating ball, their engi- 
neers fixed the ball in bearings. 


Fixes ball 
Floats seat gs 


In the bearing-fixed FLO*BALL 
valve all pressure forces exerted 
on the ball are transmitted to low- 
friction bearings, thus eliminating 
down-stream seat distortion due to 
ball load. The pressure balanced 
seat, with its teflon sealing sur- 
face, is continually self-adjusted 
by the O-ring in the seat retainer. 


This O-ring acts as a self-energiz- 
ing force that keeps the teflon seat 
always in contact with the ball. 
This insures positive sealing with- 
out seat distortion, and minimizes 
seat-resisting frictional forces. The 
combination of these low frictional 
forces results in low operating 
torque and extremely long seat 
life. 

The bearing-fixed FLO*BALL 
valve proved itself immediately. 
Hundreds of missile and space- 
craft systems, previously impos- 
sible, were made possible with 
these valves. The X-15, America’s 
first manned space vehicle, for 
instance, has a Hydromatics 
FLO*BALL valve at its heart. 
Since its inception, the FLO* BALL 
has been used in more varied 
applications than all other ball 
valves combined. 


Now, after the toughest applica- 
tion testing in history, bearing- 
fixed FLO*BALL valves are being 
mass produced for industry. They 
are available for off-the-shelf de- 
livery to standard ASA dimen- 
sions in semi-steel, carbon steel, 
stainless steel, and aluminum. 
They operate at pressures to 600 
psi, temperatures to 400°F and 
hold vacuum to 10-* mm. of Hg! 


The bearing-fixed FLO*BALL 
offers extra ball valve advantages. 
Top loading for easy access with- 
out removing the valve from the 


line, plus three features that are 
absolutely unique! Self-adjusting 
seats which automatically com- 
pensate for wear, proportional 
sealing force which automatically 
increases with line pressure, and 
the lowest torque, by far, of any 
valve. These combine to make the 
FLO*BALL valve virtually main- 


tenance-free! 


How long does it last without 
maintenance? Frankly, we don't 
know, since the first valves we 
ever built are still going strong 
and outlasting other valve types 
by more than 10-to-!. But don't 
take our word for it. See for 
yourself. Call, write or TWX for 


further information. 
Hydromatics, Inc. 
Livingston, New Jersey 


Telephone: WYman 2-4900 
TWX-LIVINGSTON NJ 120 


For more information, turn to Data Service card, circle No. 9 
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Computer Abstracts 


from page 90 


tors. It ranges from a few seconds 
to a few minutes. 

Comments: The programs work with- 
in an accuracy of seven decimal points 
for (A), (B), and (D), and four decimal 
points for (C). 

Availability: A program manual can 
be made available for publication 
should sufficient interest develop. 


Machine Computation 
Committee 


A.1.Ch.E. 
25 West 45th Street 
New York 36, New York 


| am interested in computer pro- 
gram manuals corresponding to the 
following abstracts: 


Liquid-liquid heat ex- 

Chester-Jensen is the first name changer design (052) 

in high-efficiency stainless procedure for the ther- 
modynamic correlation 


steel apparatus for heating, —lo em 


cooling, regenerating any liquid 


that pours - with a single unit, See: 
css © 1 plan to purchase copies of the 
the Plate Heat Exchanger, oer Guy ae 


| wish to place an order for one 


or with a combination such as the Gs 


Shell-and-Tube Heater "and © [wish to place a blanket order 


for one copy of each manual 
published by the A.1.Ch.E. 


the "Beaudelot" Cooler 
= ’ | wish to place an order for one 


as a spec ific liquid or process | | copy of the manuals now available. 
[ No. 1. Line Sizing (Abstract 

may require. i) 7 Vats for 006) 
No. 2. Liquid-Liquid Heat Ex- 
batch processing; Internal Tube changer Design (Abstract 018) 


Heaters and Coolers, and Storage ames 
“ \ | COMPANY 
Tanks / are also included 


in the Chester-Jensen line. | | cry & state. 


ADDRESS 


Chester-Jensen Equipment Is Built Entirely In U.S.A. 
Semi-commercial facilities involving 
the isobutylene oxidation process of 


Cc H E ST E R-J E lov Ss E N co M PA N Y | producing methacrylic acid and meth- 


347 Tilghman St INCORPORATED acrylate esters went on stream at Es- 


(Dept. $) CHESTER, PA. cambia Chemical in May. Plant sites 
| are being investigated for large scale 


Specialists in Stainless Steel Industrial and Food Equipment | aaa 


For more information, turn to Data Service card, circle No. 51 
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Grace 


pumps polymers 
at Baton Rouge 


with I-R’ PROCESS PUMPS 


I-R Class GTR two-stage feed pumps. I-R Class CSFL single-stage refinery pumps. 


— are but a few of the many I-R process pumps installed at W. R. Grace & 
Company's 50,000,000 Ib/yr polyethylene plant at Baton Rouge, La., designed 
and constructed by Fluor Corp. 

Here a pump failure could cause real trouble —cost/ly trouble. The extra quality 


and dependability of Ingersoll-Rand pumps is the best assurance of continuous 
production. 


Play it safe with process pumps by Ingersoll-Rand—the most experienced 
pumps your money can buy. 


A CENTURY OF PUMP PROGRESS 


Ingersoll-Rand 


1! Broodwoy, New York 4.N. Y 


COMPRESSORS + GAS & DIESEL ENGINES - PUMPS + AIR & ELECTRIC TOOLS - CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 


For more information, turn to Data Service card, circle No. 50 For more information, circle No. 99> 
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ata pROcEssING SYSTEM 


FREE YOUR ENGINEERING STAFF 
FOR MORE CREATIVE WORK... 


RELIEVES YOUR STAFF OF TIME CONSUMING WORK 
--- SOLVES WIDE RANGE OF SPECIALIZED PROBLEMS 


Problems that used to tie up your engineering staff for days can now be solved 

.. with electronic accuracy . . . in minutes! The IBM 1620 is a low-cost, desk- 
size engineering computer that solves a tremendous range of chemical engineer- 
ing problems quickly and easily. The 1620 offets you an economical way to 
increase staff productivity, helps pave the way for profitable growth. 


The 1620 is easy to learn, easy to operate, easy to communicate with. It adapts 
readily to such specialized problems in the chemical industry as design develop- 
ment, blending problems involving matrix arithmetic, research calculations with 
differential equations, problems in kinetics, reactor design, statistical design 
of experiments, and evaluation studies employing techniques such as regression 
analysis. 


IBM also makes available a comprehensive library of mathematical routines and 
programs as well as reliable customer engineering. These services supporting 
the 1620 are an important part of IBM Balanced Data Processing. They make it 
easy for you to make full use of the 1620 in your operations without delay. Like 
all IBM data processing equipment, the 1620 may be purchased or leased. 


BALANCED DATA PROCESSING IBM 


Dept. 805 
International Business Machines Corporation 
112 East Post Road, White Plains, N. Y. 


Please send me further information and complete specifications for 
the IBM 1620 Engineering Computer. | am particularly interested in: 
~~ (engineering application) 
ADORESS 
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industrial 
news 


Socal switches to methyl 


TML now used in Standard of California premium gasolines is 
reported to be more effective anti-knock than TEL, also pro- 


vides economical upgrading of road octane number. 


TETRAMETHYL LEAD, now being used 
in premium gasolines by Standard Oil 
of California, is proving to be more 
effective as an anti-knock than the 
conventional tetraethyl, the company 
says. The first anti-knock agent other 
than tetraethyl to be used on a com- 
mercial scale in more than 38 vears, 
TML, tradenamed methyl, has com- 
pletely replaced ethyl in Socal’s pre- 
mium gas. In regular and super-pre- 
mium fuels, both TML and TEL are 
still being used. 

In the course of several vears of 
anti-knock additive research at Cali- 
fornia Research, it was found that 
TML is superior to TEL in high oc- 
tane, high aromatic gasolines. Cata- 
lytically reformed stocks, the heart of 
most modern high octane gasolines, 
respond better to TML, researchers 
found. The pre-flame reactions of hy- 
drocarbons causing engine knock were 
also studied, as was the mechanism 
by which antidetonants suppress 
shock. In shock tube studies, designed 
to measure thermal stabilities of anti- 
knock compounds, it was found that 
TML is more effective in suppressing 
pre-flame reactions. 


Aromatic content 

It became more pressing, however, 
to put this information into practice 
since the high compression ratio cars 
of today have higher cvcle tempera- 
tures than older cars, and TEL breaks 
down too early in the cycle to give 
maximum effectiveness. The recent 
change in composition of gasolines to 
those with an aromatic content of 30 
percent and higher particularly favors 
the use of TML. 

In the direct replacement of TEL 
by TML on an equivalent lead con- 
centration basis, the road octane qual- 
ity of high octane premium gas is 
raised from one to two octane num- 
bers in most cars. Tests were con- 
ducted with six commercial motor 
fuels in the 98 to 102 research octane 
range, having 20 to 50 percent aro- 
matic content. Road octane gain over 
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TEL varies among cars, but, accord- 
ing to Socal, methyl is always more 
effective than TEL in commercial 
production premium fuels. 

At the moment, TML is costing 
refiners more than TEL on a con- 
tained lead basis, but Standard pre- 
dicts that the price will decrease. 
TML, they say, will eventually re- 
place much of the TEL now in use 
in the average automatic transmission 
car, and in some of the stick shift 
cars. At its present price, Socal says, 
TML can provide a road octane im- 


New low temperature 


Low temperature type methane 
purification plant of Air Products 
is on stream at Solvay Process, 
Moundsville, West Va., will make 
chlorinated hydrocarbons. 


A METHANE PURIFICATION PLANT 
went on stream recently at Solvay 
Process Division, Allied Chemical, 
Moundsville, West Va. The low tem- 
perature type facility will use the 
99.99% pure product to manufacture 
chlorinated hydrocarbons such as car- 
bon tetrachloride, chloroform, methy] 
chloride and methylene chloride. 

In the process, methane-rich feed 
gas first enters a caustic scrubber for 
removal of CO,, then an alumina- 
filled drier vessel which is one of two 
automatically alternated. The dried 
feed is then cooled in the heat ex- 
changer by outgoing fuel gas and 
pure methane from the column. After 
leaving the heat exchanger, the feed 
gas, in going through an expansion 
valve, drops in temperature. It then 
enters the distillation column from 
which methane is taken from the top 
as a gas, The heavier hydrocarbons 
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This shock tube for determining rela- 
tive stabilities of lead compounds pro- 
vided important clues in California 
Research development of TML. 


provement considerably cheaper than 
can be obtained through extra proc- 
essing. 

Socal uses the entire present na- 
tional production of TML. It is sup- 
plied by Ethyl, from its Baton Rouge 
La. plant, and by Du Pont, from its 
Chambers Works at Deepwater Point, 
N.J. Du Pont is constructing an addi- 
tion to the plant, a separate unit, 
slated for completion in eight or nine 
months. 


methane plant 


Insulated ‘‘cold box’’ containing all low 
temperature equipment for Solvay’s 
new methane purification plant is 
hoisted on flat car for delivery. 


which are withdrawn from the bot- 
tom as liquid are passed back through 
the heat exchanger to recover the 
refrigeration. 

The pure methane from the top of 
the column is divided into two 
streams. One is fed into the main 
heat exchanger where it cools the 
incoming feed stream and emerges as 
methane product at ambient temper- 
ature. The other portion of the stream 
is passed through the recycle heat 
exchanger and is compressed by the 

continued on page 98 
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built by Badger for 


ATLANTIC 


220 million Ib/yr. wax pliant of advanced 
design completed in 61 weeks 


is One of the largest, most flexible wax manufacturing plants ever constructed 
has recently been completed by Badger at the Atlantic Refining Company's 
Philadelphia refinery. The classic and widely used MEK solvent process* 
was the starting point for this ultra-modern plant. From there, Badger 
engineers created an unusually versatile design . . . a plant capable of 
processing eight different feedstocks through fourteen operations to produce 
corresponding grades of paraffin waxes (oil content 0.2°7). 


Plant capacity (265 tons/day) and the number and variety of processing 
steps made economical design a major engineering undertaking. 

Examples: the filter section includes fourteen 700 sq. ft. units of an 
improved design — the largest in the petroleum industry; the two 
compressors in the massive refrigeration section have a combined rating 

f of 5,800 h.p. — equivalent to the capacity required to produce 4,200 pounds 
ba of ice per minute; the chiller-exchanger section consists of 33 units 

i (sixteen scraped-pipe exchangers, seventeen scraped-pipe chillers) in a 

Me novel arrangement that simplifies maintenance and operation. 


In spite of its size and the complexity of the engineering problems involved, 
Badger completed Atlantic’s plant in less than fourteen months. 

This project is another example of how Badger engineering skill helps 
leading companies get more efficient, economical plants. 

Isn’t this the type of service you deserve ? 


New 8-page brochure describing the Atlantic Wax Manufacturing Plant 
available on request. Write for your copy. *Texaco Dev. Corp. Licensor 


built by BADGER 


INTERNATIONAL DESIGNERS + ENGINEERS + CONSTRUCTORS 


THE BADGER COMPANIES Badge: Manutact « Company, Cambridge ¢ New York © noution 
Canadian Badger Company Ltd, Toronto, Ontario, Canada 
Badger NV. The Hague, Holland 
Bodeer | ted, London, England 


A., Brussels, Belg 


Beiguum) S 


Badger 


Badger (France) S. a RL. Pa France 
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Atomic “Sentinel” 


gQuarantees continuous, 
accurate, automatic 
density control! 


Like a “sentinel” that never tires or sleeps, 
Ohmart Density Gages guard product quality, 
improve system efficiency, multiply your prof- 
its. Ohmart offers the most complete, standard 
line of nuclear gaging equipment for controlling the density 
variable in liquids or slurries, level measurement, and interface 
detection. 


Ohmart Profit-Making Advantages: 


e Each Ohmart installation car- 
ries a performance guarantee. 


e Maintains single optimum point 
of density, automatically, by di- 
rect measurement. 


Quickly pays for itself through 
increased production and high- 
er net profits; reduced variable 
and capital costs. 


e Saves manpower, eliminates hu- 
man error, cuts operating costs. 


e System is ruggedly constructed, 
has no moving parts. Gages are 
not in contact with the media. 
There is nothing to clog, wear 
out, or corrode. 


Measures density to repeatabili- 
ties of 0.0005 specific gravity 
units or within 2% of selected 
range. 


90 


Typical Ohmart system for con- 
trolling specific gravity or density 
by actuation of a valve. 


Atomic Operation: 


Ohmart system employs a gamma radiation source with the pat- 
ented Ohmart Cell as the detector which converts gamma radiation 
directly into electrical energy. Materials placed between the source 
and the cell absorb the energy in proportion to the density. As a 
result, cell output current is a measurement of the density. The 
output current is amplified and fed to any standard potentiometric 
recorder/controller. Departures from the optimum control point 
actuate controls necessary to bring the system back to optimum 
density. The gamma source is properly shielded for complete 
safety. Low radiation level cannot affect the materials measured. 

For full details, write for Bulletin 105-C. 


ohmart 


Engineering representatives in principal areas 


The Ohmart Corporation 
2230 Bogen St., Cincinnati 22, Ohio 


For more information, turn to Data Service card, circle No. 45 
June 1960 


98 


New methane plant 
from page 96 


recycle compressor. The high pres- 
sure stream from the compressor then 
goes out through the recycle heat ex- 
changer where it is cooled by incom- 
ing product. After the methane is 
expanded to form liquid for refluxing 
the column, the gas portion of the 
reflux stream is removed in the phase 
separator, and joins the product 
stream from the top of the column. 

The plant was designed by Air 
Products, Allentown, Pa. = 


The customer comes first 


Newly-dedicated Tarrytown, N.Y. 
lab of Union Carbide Chemicals 
will be devoted to sales-oriented 
research. 


“A CHEMICAL SALESMAN must offer 
more than a good product. He must 
offer the technology needed to help 
his customers use products profit- 
ably.” The speaker—J. A. Field, Union 
Carbide Chemicals’ vice-president for 
marketing. The occasion—formal dedi- 
cation of Union Carbide’s new cus- 
tomer service lab at Tarrytown, N.Y. 

The new facility unites customer- 
oriented research activities formerly 
carried out in such scattered localities 
as Mellon Institute in Pittsburgh, 
South Charleston, W. Va., Whiting, 
Indiana, Bound Brook, N.J., Tona- 
wanda, N.Y., and Millwood, N.Y. 


—_ 


Technical Service Laboratory at Union 
Carbide Chemicals at Tarrytown, N.Y. 


Staff will consist of about 100 scien- 
tists and engineers, with a supporting 
and administrative group of about 50. 

Function of the new lab, accord- 
ing to Carbide will be: 

@ To assist customers in proper use 
of the company’s products; 

© To create an awareness of chang- 
ing markets which can affect current 
and future sales; 

© To foster development of new 

continued on page 100 
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Second in a series of check lists on Annin feature 


CHECKUP on your Control Valves... 
CHECKOFF these Annin 


MINIMUM PARTS and simplicity of 
construction in Pneumatic Position Unit. 


THREE POINT guiding and self 
lubricating seals in pneumatic 
piston actuators. 


ADJUSTABLE TOP LOADING of piston 
permitting optimum control perform. 


ance over maximum range of conditions NC 
actuator EXTRA CHARGE for reduced ports 
; in any model 1 inch and under 


BODY ORIENTATION as specified on 
any three-way valve at no extra charge. 


REDUCED PORTS stepped down three 
or more sizes interchangeable in 
all models 


MINIMUM CV available of 000001. 


SOFT SEAT construction for guaranteed 
* — bubble tight shut off available in all 
Providing the CORNER VALVE BODY construction models at minimum cost. 
1" through 2” in all body ratings 


optimum mn converted on job site. WIDE CHOICE of special body gasketing 
for all applications within temperature- 


design and WIDE SELECTIVE range of reduced pressure limitations of any valve. 
rf port (Pee Wee construction) trim 
perrormance available with CV ranges 2.5, 1.5, TEFLON CHEVRON packing standard 
1.0, 0.60, 0.25, 0.10, .063, .040, .025, on all vaives. Other types on request. 

features .016, .010, at no extra charge. 
SPLIT BODY CHECK VALVE available 
in all body sizes and ASA ratings 


vanes 


bello. Californi2z 
For more information, turn to circle No. 61 
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ENGINEERED 
FILTRATION 
OF 


e HOT MINERAL ACIDS ¢ ORGANIC ACIDS 


The experience of our engineers over a long span of time has developed many 
highly — e, highly successful and highly profitable leaf filter designs con- 
structed with a variety of materials to handle hydrochloric, sulfuric, fumaric and 
other mineral or organic acids. These feature tank linings of Hypalon, buty! 
rubber, plastisol and vinyl coatings to name a few materials currently being 
used for these strong acids. Leaf designs include materials of zirconium, tita- 
nium, ener and PVC which have been proven for these services. 
Quick /Change polypropylene bags are common to most installations of this type 
and facilitate installation on leaf frames without operator sewing.. Style of instal- 
lation gives full security and tight surfaces which improve sluicing cake discharge 
economy. Additional features such as the efficient Rotary-Sluice, Reslurry Air 
Ring, Filtrate “Policeman” protective assemblies and Spacers are produced in this 
same variety of materials. Basic Vertical and Horizontal Tank Leaf Filters are 
available in these materials and are much less expensive than you may think. 


You are invited to use this experience to virtually eliminate corrosion problems 
and improve your filtering operation. Our staff and sales agents are ready to 
help you. Why not drop us a line, now! 


if you have a hot acid problem, write 
for our confidential filtration data 
sheet or phone Victoria 5455. 


.| BU FFALO FILTERS, INC. 


1807 ELMWOOD AVE. BUFFALO 7, N.Y. 


For more information, turn to Data Service card, circle No. 90 
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Customer service 


from page 98 


product uses to diversify and expand 
existing markets; 

@ To follow customer requirements 
for specific chemicals; 

¢ To aid in training and retrain- 
ing sales representatives. 

Work is already under way at the 
Tarrytown lab in 29 major industry 
groups which include, automotive, 
petroleum, polyether foams, aerosol 
propellents, refrigerants, textiles, plas- 
ticizers, water-soluble chemicals, de- 
tergents and household products, gas 
purification, and surface coatings. = 


In a major modernization program at 
the Texas City refinery, American 
Oil has contracted for two new units, 
a 150,000 bbl./day crude running 
unit and a 47,000 bbl./day catalytic 
cracking unit. A third project, an 
alkylation unit with 14,500 bbl./day 
capacity, is also planned. Main pur- 
pose of these additions is to increase 
operating efficiency and product qual- 
itv, although capacity will also in- 
crease a bit. 

An expansion in carbon black capacity 
at J. M. Huber’s plant in Eldon (Bay- 
town) Texas, will produce 60 million 
additional pounds a year. Two units 
are under construction—one for in- 
termediate super-abrasion furnace 
black, and one for fast extruding 
furnace black. Both should be com- 
plete by 1961. 


A 25,000 tons per year butadiene 
unit, Houdry Dehydrogenation Proc- 
ess, has gone on stream at the Japan 
Synthetic Rubber Co., Yokkaichi, 
Japan. It is part of an integrated syn- 
thetic rubber plant, designed to ac- 
commodate a variety of feed stocks, 
ranging from straight run butane to 
butane-butvlene-butadiene combina- 
tions. 


The Algerian firm, Compagnie Fran- 
caise des Petroles, is expanding its 
crude oil stabilization plant at Hassi 
Messaoud, in the Sahara. Current 
production of 54,000 barrels daily 
will increase to 100,000. Plant de- 
sign by Stone & Webster, provides 
for removal of large quantities of 
wild gas from the well fluids, with 
maximum practical amounts of stabil- 
ized crude retained. At present, the 
separated gases are being flared be- 
cause of a lack of immediate markets. 
But a portion may ultimately be re- 
covered by removal of liquefied petro- 
leum gas. The balance may be re- 
turned to the wells for conservation 


purposes. 
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RICH INSTANT COFFEE IS SWENSON "ENGI NEERED" 


Swenson engineers working with leading coffee 
roasters have developed spray drying equip- 
ment which produces the finest quality 
instant coffee. The many Swenson Soluble 
Coffee Dryers in use today are proving that 
flavor—laden instant coffee is profit-laden 
too. To capitalize on a wealth of experience 
in equipment for the food and other process 
industries, call on Swenson Evaporator 


Company 


FREE BULLETIN . . . for more infor- 
mation on Swenson Spray Dryers, 
write for Bulletin SW 401 today. 
SWENSON EVAPORATOR COMPANY, 
15690 Lathrop Avenue, 

Harvey, Illinois. 


P 
ROVED ENGINEERING FOR THE PROCESS 
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WHITIN 


G— MANUFACTURER 
S OF CRANES; T 
: TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDR 
; Y AND RAILROAD EQ 
UIPMENT. 


For more information 
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THE ORBIT OF ACCEPTANCE. 


PROCESSING SYSTEMS 


GRINDING CONVEYING COLLECTING 


SPECIALLY-CONTOURED 
VENTURI 


It’s still young enough to be called “new” . . . but the MIKRO-PULSAIRE is actually a veteran 
that’s proving itself all over the world on virtually every type of product recovery and nuisance 
dust collection job. If you're looking for assurance of around-the-clock recovery, full-time 
automatic cleaning and absolute minimum maintenance, you'll find it in the MIKRO-PULSAIRE. 
It's a completely simplified unit, as the basic components illustrated above will show you . . . 
and yet it delivers a filtering efficiency of 99.9% plus, on a wide variety of dusts. Engineered 
for economy, the exclusive Mikro jet-action principle eliminates gears, cams, chains and other 
high replacement-cost parts inside the cabinet, and guarantees longer bag life, as well. There’s 
a MIKRO-PULSAIRE for every collection job, including new modular construction units with 
Capacities to any known requirement. Write for Bulletin 52A! 


MIKRO-Products 


Pulverizing Machinery Division « Metals Disintegrating Company, Inc. 


Chatham Road e Summit, New Jersey 


se REPRESENTATIVES throughout the United States, Continental Europe, British Isles, Canada, Mexico, Central and South America, 
West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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e FREE—Detailed technical 
F data on products and services 

advertised this month. 

e PLUS—Carefully selected 
° new offerings of free techni- 

cal literature. 

e IT’S EASY—Merely circle 

appropriate numbers on the 

Data Post Card, print your re- 

turn address and mail. . 

e NO POSTAGE REQUIRED. 
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FOR MORE 
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NUMBERS 
SUBJECT GUIDE to advertised products 
EQUIPMENT MATERIALS SER 
Actuators, valve (p. 134). Details from Coatings, protective (p. 131). Mainte- Comp 
Fisher Governor on Type 470 P.O.P. mance Chart No. 5 from Carboline Gener 
Circle 21. gives complete details on 17 different on “TL 
: maintenance systems. Circle 54. and p 
Agitators, propeller, top-entering (p. 
220 from Chemineer. Coatings, protective, high-temperature 
(p. 142). Brochure and free sample 
Blenders (p. 141). Nine standard mod- Offer from Midland Industrial Finishes. refines 
els with capacities to 900 cu. ft. Bul- Circle 67. Circle 
letin O80B from Sturtevant Mill. Circle 
11. Cobalt-60 (p. 31). Complete Cobalt-60 Desigr 
Castings, high-allo . 127). Bulletin service and source range offered by plants 
3150 he, 5. Atomic Energy of Canada. Technical Lumm 
data. Circle 49. 
Centrifugals (p. 26). Details of the Desigr 
“Batch-O-Matic” from Tolhurst Div., Ethyl Alcohol (p. 19-20). New Catalog oval 
American Machine and Metals. Bulle- from U.S. Industrial Chemicals gives 2" A 
tins. Circle 106. detailed info on pure ethyl alcohol, "@tura 
Centrifugals (p. 89). Bulletin 1286 — alcohol formulations. Circle Desigr 
from Sharples gives full details of the F (p. 9 
C-41 “‘Super-D-Hydrator.” Circle 12. Badge 
Gases, compressed (p. 83). New Cata- yr. we 
Coils, heat-exchanger, fin-type (p. log from Matheson gives prices and ing. C 
118). Bulletin S-55 from Aerofin. data on 85 gases, mixtures, gas han- 
Circle 2. dling equipment. Circle 66-2. ae 
Compacting Process (p. 32). Converts iron | 
waste fines into salable product. De- Gases, compressed (p. 83). Matheson pressu 
tails from Allis-Chalmers. Circle 85. offers Wall Chart “Using Compressed Gi 46 
187) Gases” showing safe methods of han- 
Free Handbook from W. A. Taylor has 
101 pages of technical data. Circle 25. Packing, asbestos, braided (p. 155). Metals 
Compressors (p. 78-79). Technical data Catalog and Price List SLP-659R from ara pr 
from Cooper-Besseme;. Circle 20. Greene, Tweed. Circle 22. filters, 
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RVICES 


nputer Systems (p. 116). Info from 
eral Motors Research Laboratories 
“DYANA,”’ new automatic analysis 
| programming system. Circle 13. 


ign and Construction, copper re- 
ries (p. 22-23). Brochure from 
W. Kellogg on details of new copper 
nery built for Kennecott Copper. 
le 28. 


ign and Construction, ethylene 
its (p. 6-7). Technical data from 
imus. Circle 63. 


ign and Construction, nitrogen re- 
yal plants (p. 107). Info from Ameri- 
Air Liquide on process to upgrade 
ural gas. Circle 114, 


ign and Construction, wax plants 
97). New 8-page Brochure from 
iger describes new 220 million Ib./ 
wax plant built for Atlantic Refin- 
Circle 101. 


rication, process equipment (p. 4). 
letins HE and Cl from Downingtown 
| Works describes fabrication of 
ssure vessels and heat exchangers. 
le 65. 


rication, process equipment (p. 
. Data from American Machine and 
als on Tolhurst centrifugals, Niag- 
pressure filters, FEinc continuous 
rs, FEON filter media. Circle 105. 
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CEP’S DATA SERVICE—Subjec 


CIRCLE 


EQUIPMENT from page 103 


Computer, engineering (p. 94-95). Info 
from IBM on the 1620, low-cost, desk- 
size engineering computer. Circle 99. 


Conductivity Cells (p. 144). Complete 
Catalog of conductivity cells, measur- 
ing instruments and equipment. Indus- 
trial Instruments, Inc. Circle 30. 


Controller, elapsed time (p. 21). Cata- 
log 08-705 from Daystrom, Weston 
Instruments Div., gives info on new re- 
corder that controls pressure, tempera- 
ture automatically. Circle 125. 


Control Systems, visual (p. 155). Book- 
let BE-10 from Graphic Systems. Cir- 
cle 59. 


Conveyors, pneumatic (p. 119). Tech- 
nical info from Fuller on the “‘Air- 
slide” fluidizing conveyor. Circle 7. 


Conveying Systems, pneumatic (p. 
122). Bulletin 143-B from Spencer 
Turbine gives diagrams of typical sys- 
tems. Circle 38. 


Crushers (p. 132). For processing and 
recovery operations. Details from 
American Pulverizer. Circle 17. 


Detector, voids (p. 84). Technical data 
and Bulletin from Tinker & Rasor de- 
scribes the “Holiday Detector’ for lo- 
cation of voids in protective coatings. 
Circle 39. 


Dew Point Instrument (p. 143). Info 
from Illinois Testing Laboratories on 
the Alnor “‘Dewpointer.”’ Circle 14. 


Dryers, batch-type (p. 126). Complete 
Specification Bulletin from Despatch 
Oven. Circle 41. 


Dryers, drum, rotary (p. 14). Techni- 
cal data from Boardman on fabrication 
of rotary drum dryers, many other 
types of processing equipment. Circle 
18-1. 


Dryers, ‘‘Rota-Cone”’ (p. 121). Full de- 
tails in 12-page Brochure from Paul 
O. Abbe. Circle 29. 


Dryers, spray (p. 101). Bulletin SW 
401 from Swenson Evaporator. Circle 
52. 


Dust Collectors (p. 80). Complete tech- 
nical info from Fly Ash Arrestor Corp. 
Circle 112. 


Dust Collectors (p. 102). Filtering effi- 
ciency of 99.9% plus on wide variety 
of dusts. Bulletin 52A from Pulverizing 
Machinery Div., Metals Disintegrating. 
Circle 24. 


Equipment, corrosion-resistant (p. 12). 
Info from American Hard Rubber on 
rubber-lined piping, fittings, pumps, 
plastic fittings. Circle 35. 
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.E CORRESPONDING NUMBERS ON DATA SERVICE CARD 


Fans, stainless (p. 30). Specially-de- 
signed for corrosive fumes, abrasive 
materials, extremes of temperature. 
Info from Garden City Fan & Blower. 
Circle 47. 


Filters (p. 27). Flow rates from 5 to 
1,000 gal./min. Bulletins from Niagara 
Filters, Div. of American Machine and 
Metals. Circle 107. 


Filters (p. 28). Data from FEinc Div., 
American Machine and Metals, on 
string discharge, precoat, roller dis- 
charge, and horizontal filters. Bulletins. 
Circie 108. 


Filters, leaf (p. 100). Filtration Data 
Sheet from Buffalo Filters. Circle 90. 


Filters, rotary vacuum (p. 77). Bulle- 
tin from Bird Machine gives details of 
the Bird-Prayon tilting-pan, rotary vac- 
uum filter. Circle 33. 


Filter Media (p. 29). Natural and man- 
made. Details from FEON Div., Ameri- 
can Machine and Metals. Circle 109. 


Filter Paper (p. 125). Technical data 
and free sample folder available from 
Eaton-Dikeman. Circle 111. 


Flowmeters, turbine-type (p. 87). Ca- 
pacities from 0.1 to 40,000 gal./min. 
Catalog from Potter-Bowser Div., Bow- 
- Inc., on the “‘Pottermeter.”’ Circle 


Gauges (p. 140). Brochure from Kun- 
kle Valve gives data on new gauges, 
plus specification data. Circle 58. 


Gauges, density (p. 98). Bulletin 105-C 
from Ohmart describes nuclear gaug- 
ing equipment for controlling density 
in liquids or slurries, level measure- 
ments, interface detection. Circle 45. 


Gauges, liquid-level (p. 13). Bulletin 
CP3705 from Vapor Recovery Systems 
gives all details of Dynamatic 8400 
Series power-driven tank gauges. Circle 
86. 


Heat Exchangers (p. 90). Bulletins 120, 
124, 135 from Niagara Blower give 
technical details of the “Aero” heat 
exchanger. Circle 36. 


Heat Exchangers (p. 135). General 
Catalog from Engineers and Fabrica- 
tors. Circle 44. 


Heat Exchangers (p. 137). Info from 
Western Supply, Heat Exchanger Div. 
Circle 26. 


Heating Units, induction, high-fre- 
quency (p. 138). Info from Lepe!l High 
Frequency Laboratories. Circle 10. 


Mill, cage (p. 140). Complete technical 
info from Stedman Foundry and Ma- 
chine. Circle 37. 


Mills, grinding, fluid energy (p. 10). 
Complete technical info from Fluid 
Energy Processing & Equipment on 
“‘Jet-O-Mizer” mills, “‘Jet-O-Clone” dust 
collectors, testing and custom grind- 
ing services. Circle 6. 


continued on page 106 


MATERIALS from page 103 


Polyethylene Film, microporous (p. 19- 
20). Info from U.S. Industrial Chemi- 
cals on new technique for producing 
microporous polyethylene films. Circle 
123-4. 


Sodium Dispersions (p. 19-20). Info 
from U.S. Industrial Chemicals on 
commercially available types of sodium 
dispersions. Circle 123-2. 


Sulfur (p. IBC). Info from Freeport Sul- 
phur on new off-shore project at Grand 
Isle. Circle 134. 


SERVICES from page 103 


Fabrication, process equipment (p. 
82). Data from Renneburg on kilns, 
combustion equipment, calciners, evap- 
orators, mixers, conveyors, etc. Circle 
42. 


Fabrication, process equipment (p. 
133). Intricate fabrication in stainless, 
aluminum, Monel, nickel, Inconel, all 
clad materials, nickel-plated steel. Data 
from Koven Fabricators. Circle 124. 


Fabrication, process equipment, rub- 
ber-lined (p. 81). Bulletin from Indus- 
trial. Filter & Pump Mfg. describes 
facilities for design, engineering, pro- 
duction of rubber-lined equipment. 
Circle 15. 


Fabrication, process equipment, stain- 
less (p. 92). Data from Chester-Jensen 
on heaters, heat exchangers, vats, 
storage tanks. Circle 51. 


Heat Transfer Papers (p. 140). Proceed- 
ings of the 1960 Heat Transfer and 
Fluid Mechanics Institute. Info from 
Stanford University Press. Circle 43. 


Sealing Technique for Polyethylene 
Pipe (p. 19-20). Details from U.S. In- 
dustrial Chemicals on new heat-seal- 
ing technique for polyethylene pipe 
and fittings. Circle 123-3. 
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Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
(02, Liquid 
Diethylene Glycol 
Di-propargyl! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 


Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high . . . or the liquids 
are tough to handle. . . that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 

This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answer. 

write ALDRICH PuMP CoMPANY, 20 Gordon Street, 
Allentown, Penna, 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 


The tough pumping problems go to 


For more information, turn to Data Service card, circle No. 1 
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CEP’S DATA SERVICE—Subject guide to advertised products and services 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT frou page 104 


Mixers (p. 9). Engineering Manual K-57 
from Baker Perkins, Chemical Ma- 
chinery Div., gives complete details of 
the ‘‘Ko-Kneader."’ Circle 104. 


Mixers (p. 123). Technical info from 
Gabb Special Products on the ‘‘Shear 
Flow’ mixer. Circle 53. 


Mixers (p. OBC). Choice of standard 
designs in sizes up to 500 hp. Tech- 
nical data from Mixing Equipment Co. 
Circle 23. 


Nozzles, spray (p. 24). Catalog 1 from 
Monarch Mfg. Works describes com- 
plete line. Circle 60. 


Nozzles, spray (p. 134). Catalog from 
Wm. Steinen Mfg. on solid-cone and 
flat-spray nozzles. Circle 89. 


Comprehen- 
Mfg. Circle 


Nozzles, spray (p. 141). 
sive Catalog from Binks 
3. 


Packing, tower (p. 111). Comprehen- 
sive Booklet from Harshaw Chemical 
discusses application of ‘‘Tellerettes’’ 
to tower packing problems. Circle 55. 


Packers, vibrating (p. 5). For boxes, 
cans, cartons, kegs, drums, barrels, up 
to 750 Ib. Bulletin From B. F. Gump. 
Circle 40. 


DEVELOPMENT OF THE MONTH 


TWIN SPRAY DRYERS 
(Circle 602 on Data Post Card) 


The two Nerco-Niro spray-dispersion dryers 
shown above were instalied at the Dow plant 
in Michigan where a gentle process was required 
to dry a heat sensitive plastic from a wet 
cake to a free flowing powder 

The new dryers feature an atomizer of novel 
design to handle unconditioned wet cake feeds. 
The material is dried to a moisture content of 
0.1% without recycling and requires no subse- 
quent grinding or screening 

For more information from Nichols Engineer- 
ing & Research Corp., Circle 602 on Data Post 
Card. 
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Processor (p. 136). Info from Kontro 
on the ‘‘Ajust-O-Film,”’ centrifugally- 
wiped, thin-film, pilot-plant scale proc- 
essing unit. Circle 113. 


Pumps, canned (p. 109). Pressures to 
5,000 Ib./sq. in., temperatures to 
1,000°F, capacities to 600 gal./min. 
Composite Bulletin 1100 from Chem- 
pump. Circle 19. 


Pumps, corrosion-resistant (p. 85-86). 
Info from Eco Engineering on pumps 
and valves for handling corrosive and 
hazardous processing fluids. Circle 122. 


Pumps, process (p. 93). Technical data 
from Ingersoll-Rand. Circle 50. 


Pumps, process (p. 105). From 25 to 
2,500 hp, presures to 50,000 Ib./sq. 
in. Complete data from Aldrich Pump. 
Circle 1. 


Pumps, rotary gear (p. 142). New Bul- 
letin G-1 from Schutte and Koerting 
gives full details on standard models. 
Circle 27. 


Pumps, sealiess, plastic (p. 130). Cata- 
log and specifications info from Van- 
ton Pump & Equipment. Circle 57. 


Reactors, aluminum (p. 113). Com- 
plete technical info from General 
American Transportation. Circle 126. 


Reactor, bench-scale (p. 132). Catalog 
Sheet 9-V from Pressure Products In- 
dustries gives details of 300 mi, 5,000 
Ib./sq in. bench-scale reactor. Circle 
31. 

Refrigeration Unit (p. 18). Details from 
Croll-Reynolds on the ‘‘Chill-Vactor,”’ 
vacuum refrigeration unit. Circle 4. 


Rotameter, transmitting, pneumatic (p. 
117). Bulletin 18N from Schutte and 
Koerting gives details of the new Mod- 
el 58. Circle 46. 


Rupture Discs (p. 139). Sizes from 1 
to 24 in., rupture pressures from 4 
to 850 Ib./sq. in. Catalog from Fike 
Metal Products. Circle 92. 


Scrubber, fume (p. 36). Data from 
U.S. Stoneware on the ‘‘Cyclonaire,”’ 
available in 4 sizes to 6,000 cu. ft./ 
min. Bulletin FW-10. Circle 96. 


Separators, entrainment, cyclone (p. 
14). Data from Boardman on entrain- 
ment separators, other processing 
equipment. Circle 18-2. 

Tanks, rubber-lined (p. 135). Wide 
variety of rubber and plastic linings. 
Data from Gates Rubber. Circle 56. 


Tanks, wood, polymer-lined (p. 143). 
New Tank Industry Bulletins on com- 
parative costs, maintenance, chart of 
chemicals and effects, thermal quali- 
ties. Wendnagel. Circle 88. 

Valves, contro! (p. 99). Info from An- 
nin on complete line. Circle 61. 


Valves, ‘‘Flo-Ball’’ (p. 91). Data from 
Hydromatics on new design offering 


DEVELOPMENT OF THE MONTH 


CHEMICAL FUME SCRUBBER 
(Circle 601 on Data Post Card) 


The huge chemical fume scrubber shown above, 
reported to be the largest single unit of industrial 
equipment ever fabricated from reinforced plas- 
tic, was designed and engineered by the Buffalo 
Forge Co. for an installation handling large 
volumes of corrosive fumes. The unit, which is 
over 47 ft. high and 10 ft. in diameter, was 
designed to handie 42,000 cu. ft./min. of dust- 
laden gases. The scrubber was fabricated by 
du Verre, Inc. using Hetron® 92, a fiberglass- 
reinforced polyester plastic material from the 
Durez Piastics Division of Hooker Chemical 
Corp. 

At left is shown a 10,000 cu. ft./min. scrub- 
ber, in the background are sections of the duct- 
work 

For more information from Buffalo Forge Co., 
Circle 601 on Data Post Card 


minimum pressure drop, no 
tion. Circle 9. 


Valves, needle, all-plastic (p. 34). Sizes 
to 1 in., pressures to 75 Ib./sq. in., 
temperatures to 140°F. Bulletin 5C-16 
from Foxboro. Circle 16. 


Valves, plug, jacketed (p. 30). Com- 
plete Catalog from Parks-Cramer. Cir- 
cle 130. 


Valves, plug, non-lubricated (p. 
In ductile iron or stainless, screwed 
or flanged ends, '% through 6 in., with 
150 !b./sq. in. rating. Bulletin V/12 
from Duriron. Circle 64. 


Valves, porcelain (p. 11). Catalog 567 
from Lapp Insulator gives specifica- 
tions of Y and angle valves, 1% to 6 
in. sizes. Circle 87. 


Vessels, reaction (p. 139). Info from 
Bethlehem Foundry & Machine on de- 
sign and fabrication facilities. Circle 
32. 


Vessels, transport (p. 143). For han- 
dling liquids and semi-solids. 50 to 
150 gal. capacities. Details from Hub- 
bert. Circle 62. 


Water Treating Equipment (p. 136). 
Complete plants for demineralization, 
dealkalizing, clarification, silica remo- 
val, water softening, iron and manga- 
nese removal. Catalog from Hunger- 
ford & Terry. Circle 8. 


lubrica- 
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AIR LIQUIDE eliminates “dead head” gas 


CUT PIPELINE 
FREELOADING! 


by low-temperature separation 


Here’s the way to rid pipelines of un- 
wanted nitrogen, upgrade natural gas 
and make profits on superfluous yet 
valuable gases. Jnstall an American 
Air Liquide low-temperature gas se- 
paration plant, economical to operate 
and requiring minimum of attention. 

Many natural gas pipelines are car- 
rying “dead head” nitrogen that builds 
up compression, increases transmis- 
sion costs and reduces pipeline pay- 
load. This nitrogen is removed — at 
pipeline pressure — by the American 
Air Liquide process. 

At the same time that your natural 
gas is upgraded, unwanted gases are 
removed — yielding further profit in- 
stead of going to waste as inerts, flue 
gases or engine exhausts along with a 


CHEMICAL ENGINEERING PROGRESS, (Vo! 56 Ne 


loss of valuable heat. To quote only 
one example, the extraction of helium 
offers considerable direct profit from 
this eflicient, economical process. 


For further information on our com- 
plete low-temperature service — from 
process engineering of complete plants 
and custom-designed equipment to tech- 
nical consultation and plant erection — 
write or call us: Chrysler Building, 405 
Lexington Ave., New York 17, N.Y. 


IN CANADA: 

L'Air Liquide, 

1210 Sherbrooke St. W., 
Montreal, Que. 


OLDEST IN EXPERIENCE 
405 LEXINGTON AVE., NEW YORK 17, N.Y. 


For more information, turn to Data Service card, circle No. 114 


PROFITABLE ADVANTAGES OF 
NITROGEN REMOVAL 


1, Raises calorific value — more 
BTU's per pipeline. 

. Simultaneously removes heavier 
hydrocarbons for separate sale. 

. Enables compressors and pipe- 
lines to handle capacity payloads. 

. Improves flow choraocteristics: re- 
duces density and viscosity; re- 
duces pressure drops. 

5. Cuts compressor fuel costs. 

6. Produces helium simultaneously 

from helium-bearing gases. 
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AMERICAN 


AIR LIQUI 


ENGINEERING & CONSTR TION [ 
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EQUIPMENT 


301 Burst discs, graphite. Data from 
Kearney Industries gives sizes, ratings 
for graphite bursting discs. 


302 Catalytic Units. Brochure de- 
scribes unit for air pollution control 
and waste heat recovery from Oxy-Cat- 
alyst. 


303 Chromatography. A 33-page Bro- 
chure describes a vapor fractometer 
from Perkin-Elmer and gives operating 
data. 


304 Chromatography. A 69-page Cata- 
log contains description of modular 
instruments for gas chromatography 
Research Specialties Co. 


305 Coils, heating. New 44-page Bul- 
letin from American-Standard includes 
technical info for selecting heat trans- 
fer coils. 


306 Collector, dust. Dust contro! Bul- 
letin 279C from American Air Filter 
describes fabric collectors for reclaim- 
ing dry fines. 


307 Compressors, air. Brochure out- 
lines 23 air compressor models for 
75-2000 h.p. service from Clark Bros. 
Co. 


308 Computer. Detailed information 
from Sperry Rand describes new Uni- 
vac Ill computer system. 


309 Controi System. Bulletin CP-3708 
describes system for instantaneous 
control of pumps, valves, etc. Vapor 
Recovery Systems. 


310 Controls, automatic temperature. 
An Engineer's steam-water Manual 
from Powers Regulator Co. is a guide 
for selection of controls. 


311 Conveyor, pneumatic. Bulletin de 
scribing advantages of pneumatic con 
veying systems from Spencer Turbine 
Co. 


312 Dampener, pulsation. Information 
from Ball Mfg. Co. describes new 
flanged pulsation dampener. 


314 Data Processing. Publication illus- 
trating applications of data processing 
and computer systems from Leeds & 
Northrup Co. 


315 Distillation Plates. Technical Bro- 
chure describes the Kittel plate, a new 
form of contacting tray from Construc- 
tors John Brown Ltd. ’ 


316 Distributors, rotary. Bulletin 6506 
describes rotary distributors for filters 
from Yeomans Brothers Co. 


continued on page 110 
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CORRESPONDING NUMBERS ON DATA SERVICE CARD 


MATERIALS 


357 Alloys, heat-resistant. A Selection 
Guide to heat-resistant cast high alloys 
from Alloy Casting Institute. 


358 Cationic Chemicals. Brochure 
from Armour presents information on 
cationic chemicals as conditioners for 
hygroscopic salts and fertilizers. 


359 Chromium Chemicals. New 80-page 
Technical Bulletin from the Solvay 
Div. of Allied Chemical presents com- 
plete survey of chromium chemicals. 


360 Dodeceny!l Succinic Anhydride. 
New 29-page Technical Bulletin from 
Allied Chemical gives properties and 
applications of new anhydride. 


DEVELOPMENT OF THE MONTH 


CRYOGENIC INSULATION 
(Circle 604 on Data Post Card) 


A new temperature insulation material called 
Foamglas produced by Pittsburgh Corning Corp 
is said to withstand corrosive, salt-laden atmos- 
pheres and to prevent moisture condensation on 
low temperature process lines 

The new material is a cellular glass material 
that is impervious to vapor and moisture. Foam- 
glas has been used for insulating piping, valves, 
and fittings for low temperature fractionation 
towers and refrigerating processes 

A typical application of Foamglas is shown 
above. Here the material is used for insulating 
at low temperature fractionation tower at a 
Gulf Coast refinery. The process temperature 
range is —-150 to 160° F. 

For more complete data, Circle 604 on Data 
Post Card. 
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361 Epoxy Adhesives. A 23-page Hand- 
book of application methods for con- 
crete adhesives offered by Internation- 


al Epoxy Corp. 


362 Gases, compressed. Catalog lists 
compressed gases and regulating equip- 
ment available from Matheson Co. 


363 Molybdenum Products. New 22- 
page molybdenum mill products speci- 
fications Booklet offered by Universal- 
Cyclops Steel Corp. 


364 Organic Chemicals. Catalog pro- 
vides information concerning organic 
chemicals from Allied Chemical’s Na- 
tional Aniline Div. 


365 Phenolic Materials. Two new Bake- 
lite molding materials described in 
Brochure from Union Carbide Plastics 
Co. 


366 Plastics, laminated. Selection 
Guide consisting of 12-page Manual 
and Wall Chart helps specify laminated 
plastics. Data from Taylor Fibre Co. 


continued on page 110 


SERVICES 


374 Facilities, spray drying. Bulletin 
shows custom drying facilities available 
to industry from Nichols Engineering 
& Research Corp. 


375 Fertilizer Plants. Brochure includes 
existing plants, flow diagrams and data 
to aid in designing new plants. Info 
from J. C. Carlile Corp. 


376 Heat Transfer Area Chart. Size Se- 
lection Chart for determining heating 
area available from Dean Products. 


377 Olefin Plants. Booklet from M. W. 
Kellogg describes plant design capa- 
bilities, the olefin flow process, and the 
future of pyrolysis in this field. 


378 Products, Processes, Services. 
Brochure describes engineering services 
offered by Houdry Process Corp. 


379 Services. Brochure describes the 
facilities, divisions, and services of 
Budd Co. 


380 Slide Rule, Circular. A circular 
slide rule containing “‘C’’ and “D” 
scales is available from General Indus- 
trial Co. 


381 Thermocouple Chart. Plastic chart 
with thermocouple calibration curve 
and radiamatic detector ranges from 
Minneapolis-Honeywell. 
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depend on 
Chempump 


to give you 


FLUIDS 


Chempump—the first canned pump—completely eliminates 
dangerous leakage of chlorine, mercaptans, amines, nitric acid and 
all other toxic fluids. Chempump is absolutely leakproof, because 
it’s totally enclosed. There are no seals, no stuffing box, 

no “‘O”’ rings—no chance for hazardous vapors, 

contamination or waste. 


External lubrication is never required, as bearings are lubricated by 
the pumped fluid itself. Bearings are easily changed without 
breaking pipeline connections. Special designs and materials 
available for handling fluids with pressures to 5000 psi 

... temperatures to 1000°F . . . capacities to 600 GPM. Water or 
steam jackets available to insure proper operation in many special 
applications. Most models UL approved. 


These and other Chempump advantages could well be the answer 
to safe, efficient and economical handling of your “‘difficult’’ fluids. 
Write now for composite bulletin 1100, Chempump Division 
Fostoria Corporation, Buck and County Line Roads, 

Huntingdon Valley, Pennsylvania. 


CHEMPUMP 


first in the field ... process proved 


For more information, turn to Reader Service card, circle No. 19 
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CEP’S DATA SERVICE—Subject guide to free technical literature 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT from page 108 


317 Drier, bench scale. Description 
and specification data for small rotary 
drier from Bench Scale Equip. Co. 


318 Dryers. Sixteen-page Catalog of 
complete line of drying equipment for 
industry offered by Procter & Schwartz 
Inc. 


319 Dust Control. Bulletin from Dracco 
Div. of Fuller discusses control of hot, 
corrosive dust. 


320 Equipment, glass. Bulletin includ- 
ing industrial-type glassware from 
George K. Porter, Inc. 


321 Evaporators. New 28-page Bulletin 
describes design and function of single 
and multiple effect evaporators. Chi- 
cago Bridge & Iron Co. 


322 Extractors, liquid-liquid. Bulletin 
shows complete line of Lurgi-Westfalia 
extractors from Centrico, Inc. 


323 Filter, continuous vacuum. Bulle- 
tin describes endiess belt-type filter 
from Komline-Sanderson Eng. Corp. 


324 Flow meters, electrical. Technical 
Brochure from Republic Flow Meters 
Co. discusses theory and application of 
remote-reading, electrical flow meters. 


325 Fluid Drives, adjustable. Bulletin 
discusses operation and application of 
Gyrol fluid drive system from Ameri- 
can-Standard. 


326 Gas Turbine. New Cooper-Besse- 
mer Brochure describes concept, char- 
acteristics, efficiency of the 10,500 h.p. 
gas turbine. 


327 Gaskets, tantalum shielded. Infor- 
mation concerning shielded gaskets for 
corrosive service from Pfaudler. 


328 Generators, nitrogen. New Bulle- 
tin describes line of packaged N, 
generators from Gas Atmospheres. 


329 Heat Exchangers. Catalog dis- 
cusses selection of heat exchangers 
and gives data for equipment from 
Young Radiator Co. 


330 Hose, pressure. New 22-page Cata- 
log from Imperial Brass Mfg. Co. has 
data on high pressure hose and ac- 
cessories. 


331 Hydraulic Equipment. Catalog No. 
58 contains complete list of equipment 
from Racine Hydraulics & Machinery, 
Inc. 


332 Hydrocarbon Handling. New 35- 
page Manual from Petro-Tex covers 
handling of pressurized liquid hydro- 
carbons. 
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333 Instruments. General 16-page Cat- 
alog describes instruments from Con- 
solidated Electrodynamics Corp. for 
laboratory analysis, process control, 
research. 


334 Laboratory Apparatus. New 344- 
page Catalog of laboratory apparatus 
from Fischer & Porter. 


335 Meter, siow-flow. Information for 
metering unit to handle fluids to 10 
gal./hr. at pressures from 2 to 40 Ib. 
Power Plus Corp. 


336 Mill, vibrating. Information from 
Allis-Chalmers describes 30-in. mill 
for continuous processing. 


337 Mixing, drum. Twelve-page Bulle- 
tin from U. S. Stoneware Co. describes 
complete line of drum mixing equip- 
ment. 


338 O-Rings. A 24-page design and 
data Handbook on Viton O-Rings avail- 
able from Parker Seal Co. 


339 Pipe Fittings. Catalog from Cata- 
wissa Valve & Fittings Co. describes 
gasketless cup-orifice unions and duc- 
tile iron check valves. 


340 Process Equipment. Twenty-page 
Catalog lists solids processing equip- 
ment and systems from Sprout-Waldron. 


341 Pumps, metering. Bulletin 659 
describes stainiess steel metering 
pumps from Mechanical Products 
Corp. 

342 Reactors, solids-contact. A 20-page 
Bulletin from Cochrane Corp. describes 
reactors for water clarifying and soften- 
ing. 

343 Scale Models. Catalog of poly- 
styrene scale model industrial equip- 
ment from Industrial Model Supplies, 
Inc. 


344 Shock Absorber. Bulletin 303 from 
Pulsation Controls Corp. describes 
spherical shock trap for water lines. 


345 Speed Reducers. New 66-page 
worm gear speed reducer Book 2824 
available from Link-Belt. 


346 Strainers. New 88-page Handbook 
for selection and sizing of strainers 
also contains pressure drop, viscosity, 
temperature data. Tate Engineering. 
347 Supports, piping. New 96-page 
Book covers complete field of equip- 
ment supports using standard compo- 
nents. Details from Bergen Pipesup- 
port Corp. 

348 Trap Strainers. Seven Case Studies 
discuss applications of Multi-Metal 
Wire Cloth’'s trap strainers. 

349 Tube Fittings. A 118-page Catalog 
from Lenz Co. describes complete line 
of tube fittings. 

350 Tubing, seamless. Catalog de- 
scribes fabrication service for seamless 
tubing from Uniform Tubes, Inc. 


351 Tubing, titanium. Details for hand- 
ling corrosive sodium hypochlorite 
solution in heat exchangers from Re- 
public Steel Corp. 


352 Turbine Impeller. Features of al- 
ternating pitch turbine impeller for 
liquid agitation offered by Desco Eng. 
Co. 


353 Valves. Revised 16-page Catalog 
variety of valves and accessories from 
American Chain & Cable Co. 


354 Valves, eccentric. New Bulletin 
contains technical data for DeZurik 
Corporation's eccentric valve. 


355 Valves, pressure reducing. Bulletin 
on liquid pressure reducing valves 
offered by Leslie Co. 


356 Valves, safety. A 24-page 7 »chni- 
cal Catalog from J. E. Lonerg.:, Co. 
lists line of safety-relief valves. 


MATERIALS from page 108 


367 Plastics, molded products. Bulle- 
tin from Formica Corp. of American 
Cyanamid outlines complete molded 
products services. 


368 Plastics, products. A 64-page Cat- 
alog lists end products available from 
wide variety of plastics. Commercial 
Plastics & Supply Corp. 


369 Polyethylene, powdered. Technical 
Data from U. S. Industrial Chemicals 
presents applications for finely divided 
polyethylene. 


370 Porcelain. A 26-page Catalog cov- 
ers the applications of porcelain in 
process industries. Info from Lapp 
insulator Co. 


371 Precious Metals. Brochure from 
Texas Instrument gives industrial ap- 
plications of solid and clad gold, silver, 
platinum-group metals. 


372 Rare Earths. New Brochure from 
Vitro Chemical Co. contains technical 
data on the rare earth group of ele- 
ments. 


373 Resins, ion exchange. Information 
concerning new polymeric structure of 
exchange resins from Rohm & Haas 
Co. 


A.1.Ch.E. Membership 


Brochure—‘‘Know Your Insti- 
tute’’—tells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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HARSHAW tellerettes 


All the facts about Harshaw Tellerettes are contained in 
a comprehensive booklet discussing their application 
to Tower Packing. 


Subjects discussed at length 
(accompanied by pertinent charts) 


1. The Tellerette Shape 

2. Physical Characteristics 

3. Lower Capital Investment and Operating Cost 
4. Low Weight 

5. Reduced Tower Height 

6. Increased Tower Capacity 

7 

8 

9 


. Support Plates 
. Corrosion Resistance 
. No Clogging 


4 One or more copies are 
available at your request. 


THE HARSHAW CHEMICAL CO. 
ae 1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 


For more information, turn to Data Service card, circle No. 55 
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chemical 
feature 


Water-soluble resins 


—the old and 


the new 


Hydrophilic synthetic fiber made of polyvinyl alcohol 
may be among new developments in the field. 


TOTAL U. S. MARKET FOR water-soluble 
resins of —— is somewhere in the 
neighborh of 3 billion pounds 
year, Of this total, about 2.5 billion 
pounds are represented by starch and 
its derivatives. The proteins—glue, 
casein, gelatin—are in the range of 
250 million pounds annually, while 
the synthetics are variously estimated 
at from 75 to 100 million pounds. 
Remainder of the total is made up by 
a variety of natural gums, mostly im- 
— Table 1 gives an approximate 
eakdown of production in the vari- 
ous categories of natural and syn- 
thetic resins, order-of-magnitude price 
ranges, and main applications. 


WATER-SOLUBLE RESIN 


Starch & derivatives 
Proteins (glue, casein, gelatin) 


Synthetics 
Carboxymethylcellulose 
(CMC) 


Polyvinyl alcohol 
Methyl cellulose 
Hydroxyethylcellulose 
Polyethylene oxide 


Polyacrylic acids 
Polyvinylpyrrolidone 
Natural 
From legume seeds 
Guar gums 
Locust bean gum 
Gums from trees and shrubs 
Gum arabic 
Gum karaya 
Gum tragacanth 
Gums from the sea 
Brown kelp (alginates ) 
Red kelp (Irish moss extract or 


carogeenin ) 


Total 


112 June 1960 


Steady growth rate 

About half of the total water-soluble 
resin market today is in the paper 
industry—some 1.5 billion pounds 
annually. Textile uses are estimated 
at about 400 million unds, food 
uses at around 300 million. 

The paper industry is growing at 
a rate of about 10% per year. The 
food and textile industries are also 
geared to a rising population curve. 
The market for water-soluble resins, 
therefore, can be expected to main- 
tain a steady, if not sensational, 
growth rate. 

The synthetics, despite the wide 
price differential, are expected to 


grow at a somewhat taster rate than 
starch. 


Polyvinyl alcohol front and center 

Capacity for polyvinyl alcohol is 
presently estimated at approximately 
25 million pounds per year. Of this, 
about 20 million are probably ac- 
counted for by Du Pont and Air Re- 
duction, the two biggest producers. 
However, this year may well see a 
dramatic spurt in PVA. Borden is 
said to be getting ready to put on 
stream a new plant to convert the 
resin into cold-water-soluble film for 
packaging applications (tradename: 
Lemoflex). Capacity will be some- 
where in the range of 8-10 million 
pounds of PVA annually. 

In what may possibly presage a 
major breakthrough in the textile field, 
Air Reduction is reported to have 
under wraps a process for making a 
hydrophilic fiber out of — 
alcohol, is said to be proceeding with 
plans for a 20-million pound-per-year 
plant. Such a fiber, in contrast to 
present-day syntheties such as Nylon. 
Dacron, Orlon, would absorb moisture 
in the manner of cotton, might prove 
to have great advantages for clothing 
applications. 

Water-soluble films 

Main competitor of polyvinyl! alco- 

hol in the water-soluble film race is 
continued on page 117 


Table 1 


APPROXIMATE 
APPROXIMATE ANNUAL PRICE 
PRODUCTION (LBS. ) RANGE (LB.) 
2.5 billion 6-7¢ 
250 million 15-75¢ 
35 million 40-55¢ 
25 million 80¢ 
60-80¢ 
15-20 million 
84¢ 
Not available 85¢ 
3 million 75¢-$1.00 
2 million $1.00-$1.25 
15-20 million 30-40¢ 
15-20 million 30-40¢ 
15-20 million 20-30¢ 
15-20 million 30-40¢ 
2 million $1.00 
10 million 75¢-$1.25 
5 million 75¢-$1.00 


approx.—3 billion 


MAIN USES 


Paper, textiles, foods 
Adhesives, food, pigment binders, paper 


coatings 


Soil-suspending agents in detergents, oil 
well drilling mud additives, textile sizes, ice 
cream homogenized tobacco leaf 
Water-soluble films, adhesives, paper sizes 
and coatings, textile sizes 

Paper sizes and coatings, homogenized to- 
bacco leaf, thickeners for latex paints 
Paper sizes and coatings, textile sizes, thick- 
eners for latex paints 

Water-soluble films, textile sizes, adhesives, 
high-gloss latex paints, coagulants 

Sizes for polyester and polyamide yarns 
Hair sprays 


Sizings and coatings for paper industry, sta- 
‘bilizers in foods, cosmetics, pharmaceuticals 
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Before designing these units, General American studied 
the Turbo-Gas-Absorber in a pilot operation 1/65th the 
size of the needed capacity. Here they determined the 
maximum efficiency in absorption, reaction rate and heat 
transfer within the reactor. 

In addition, General American developed a special mixer 
shaft with external bearings—reducing crystal accumula- 
tion and wear within the reactor. 

Result —the full size reactors are even more efficient than 


CLEANING DOWN-TIME REDUCED6 
ALUMINUM REACTORS GENERAL AMERICAN 


How W. R. Grace wrea plant in Memphis, Tennessee cuts cost with four 6,750 gallon General American aluminum reactors 


the pilot operation indicated. The interval between 
cleaning has been lengthened from 14 days to 45 days... 
a 69% reduction. 

If you require process equipment, General American en- 
gineers will be glad to give technical assistance. You can 
pre-determine results at our complete East Chicago pilot 
plant. For complete information, call or write. You'll 
find it pays to plan with General American. 


Process Equipment Division—Turbo-Mixer 


GENERAL AMERICAN 


135 South LaSalle Street 
Chicago 3, Illinois 


TRANSPORTATION 


TURBO-MIXER 


CORPORATION 


Offices in 
principal cities 


TRADE MARK 


For more information, turn to Data Service card, circle No. 126 
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AEC using P-K Heat Exchanger. This P-K Heat 
Exchanger runs 24 hours o day, 5 to 7 days a week, 
at the Uranium Processing Plant at Weldon Spring. 
Mo., operated for the AEC by Mallinckrodt Chemical 
Works. Although placed in operation in April 1958, 
and handling highly corrosive hydrofluoric acid at 
temperotures above 300°F., this two-pass shell and 
tube type urit hos never once required mointenance 


Select the Front Head you want, from 
the FH group. Add the Shell Section 
you want, from the SS group. Add 
the Rear Head you want, from the 
RH group. 

Follow these three simple steps and 
the formula above enables you to 
select the “designed” heat exchanger 
that meets your requirements. 


As you can see, the two pages at left 
from the new P-K Heat Exchanger 
Manual provide a master coding 
index. This makes it possible to 


MANUAL HELPS YOU SELECT YOUR HEAT EXCHANGER 


Patterson (ue) Kelley 


Heat Exchanger 
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rapidly survey and specify the stand- 
ard interchangeable components 
available from P-K. Succeeding pages 
treat design features of each com- 
ponent in detail and save you time 
when you want to determine their 
suitability for your application. 


Suppose, for example you want an 
exchanger with the following: front 
head bonnet, multi-pass, radial 
flanged connections; shell section 
with straight tube floating head, and 
pull through removable bundle con- 
struction; straight tube floating rear 
head, pull through removable bundle 
and shell cover plate, with multiple 
pass. Consult your P-K Manual, pages 
b-1 through b-18. Then specify 
FH-10+SS-10+RH-14. 


Clear, parallel picturization of 
standard gasket joints, tube pass par- 
titions, shell baffles and other com- 
ponents simplifies the underlying 
details of designs. 


Other sections of the manual stand- 
ardize terminology, review funda- 
mentals of heat transfer and design, 
even discuss economic considerations. 


Since available copies of the new 
P-K Heat Exchanger Manual are 
limited in number, they are reserved 
primarily for those in the process 
industries who can most profitably 
use the information. If you design or 
specify heat exchangers, write us on 
your company letterhead, outlining 
briefly the areas of your interest. A 
few copies are available to students 
and non-technical personnel at a 
nominal] charge. The Patterson-Kelley 
Co., Inc., 115 Burson Street, East 
Stroudsburg, Pa. 
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One of a series 


Higher Education for Computers 


“Let's put the computer in at the start of a problem, rather than 
just having it buzz through the computations.” 


This is the approach being taken by computer specialists at 

the General Motors Research Laboratories as they explore ways of 
giving large-scale digital computers a greater role in the 

solution of problems. The object is to “teach” computers to 
apply the same rules men use in formulating. analyzing. and 
solving questions of modern science and engineering. 


A recent outgrowth of this work is DYANA, GM Research’s new 
automatic analysis and programming system. DYANA is one of 
the first computer systems to “understand” declarative statements. 
For a large class of dynamic problems, the engineer can simply 
describe his physical system to the computer. The computer 


figures out how to handle it. 


For the solution, DYANA automatically directs the computer to 
prepare a mathematical model of the system, to write its own 
program for solving the model, then to execute the program 
and compute the desired answers. 


The higher education of computers currently involves studies 
in symbol manipulation, problem-oriented languages. 
character and pattern recognition, and engineering simulation. 


Such advanced computer concepts are giving General Motors 
professional people more time for creative engineering and 
research—time to explore ideas and to develop “more and 
better things for more people.” 


General Motors Research Laboratories 
Warren, Michigan 


Comparison of program tapes 
for a vibrational problem 
expressed in DYANA language, 
in algebraic-oriented 

language, and in the basic 
machine language. 


For more information, turn to Data Service card, circle No. 13 
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Water soluble resins 
from page 112 


lyethylene oxide, being marketed 
y Union Carbide Chemicals as “Pol- 
yox.” According to Carbide, this is 
the only thermoplastic water-soluble 
resin presently in full-scale produc- 
tion. Advantages claimed include abil- 
ity to be molded, calendered, ex- 
truded. Decisive success factors will 
be price and quality, says Carbide. 


New family 

Hercules Powder has just an- 
nounced “a new family” of water- 
soluble polymers, composition undis- 
closed. The materials, called “Ceron”, 
are available in nonionic, anionic, and 
cationic forms. In solution properties, 
the Ceron polymers are said to have 
characteristics similar to those of 
starches. However, it is claimed that 
they are soluble without cooking and 
do not retrograde. One type, Ceron 
N-4S, says Hercules, can be used as 
a water-soluble thermoplastic to pro- 
duce films which not only have quick 
tack and a wide range of adhesion, 
but which can be heat-sealed. Other 
types are aimed at strippable coat- 
ings, textile finishes and coatings, 
paper applications. 

Methyl cellulose (Dow's “Metho- 
cel”) and hydroxyethyl cellulose (Her- 
cules’ “Natrosol” and Union Carbide’s 
“Cellosize”) probable reckon up to 
somewhere between 15 to 20 million 
annual pounds. A new type of Cello- 
size, QP-4400, introduced by Union 
Carbide in April of this year, is 
claimed to go into solution as easily 
as sugar, and to be an efficient thick- 
ening agent with a high tolerance for 
electrolytes. 


Trends in synthetics 

Trend in the food industries is to- 
ward increased use of synthetic res- 
ins, not only for packaging, but as 
stabilizers in such food products as 
ready-to-use cake mixes, instant piz- 
zas, etc. 

The so-called “homogenized” to- 
bacco, used in certain filter-tip cigar- 
ettes, is being produced with CMC 
as a binder, extruded into sheets, and 
then reshredded. Such “synthetic” to- 
bacco films may soon also be used 
for cigar wrappers. 


Starch fights back 

In addition to its recently-announced 
all-amylopectin starch, “Kosol,” Na- 
tional Starch and Chemical is market- 
ing evaluation quantities of a new 


continued on page 118 


PNEUMATIC 
TRANSMITTING 


ROTAMETER 


offers 
“NEVER-BEFORE” 
features 


SK Model 58 Pneumatic 
Transmitter with SK 


Safeguard Rotameter 
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Schule and Koerting COMPANY 


For more information, turn to Data Service card, circle No. 46 


ARM WITH 
FOLLOWER 


Simplified drawing shows 
how Transmitter and | 


Rotameter are coupled 
magnetically. As encap- 
sulated magnet in float 
extension rod moves ver- 
tically up or down, fol- 


MAGNET 


EXTENSION ROD 


lower magnets in arm . 

T 
follow movement. Mag- | 
net arm operates bail Ls FLOAT 
pilot in Transmitter Unit 


which controls air pres- 
sure for accurate trans- 
mission of rates of flow. 


TRANSMITTER UNIT 


Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s INSTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these “position-balance”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 


* Calibration adjustments are simple without cams, special devices. 
¢ Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 

¢ Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 


* Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 


¢ Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 
¢ Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 


For immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 


— 


INSTRUMENT DIVISION 
2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA, 
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offer you 


a“ 


AEROFIN 


Smooth-Fin Coils 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
—less power per c.f.m. 


Aerofin smooth fins can be spaced as closely as 14 per inch with 

low air friction. Consequently, the heat-exchange capacity per 

square foot of face area is extremely high, and the use of high air 

velocities entirely practical. Tapered fin construction provides 

ample tube-contact surface so that the entire 

fin becomes effective transfer surface. Stand- 

ww ardized encased units arranged for simple, 
mal quick, economical installation. 


AEROFIN 
CORPORATION 


Write for Bulletin S-55 


118 1960 


June 


101 Greenway Ave., Syracuse 3, N. Y. 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 


For more information, turn to Data Service card, circle No. 2 


Water soluble resins 


National, will form much more water- 
resistant films than ordinary starch 
products. The new starch, however, 
must be cooked at higher than usual 
temperatures and pressures to get it 
properly into solution. 


New Engineering Index 


THe ENGINEERING INDEX, 1959 edi- 
tion, was published in June. The 
Annual bound volume contains anno- 
tations on over 30,000 articles in 249 
fields of engineering interest. In the 
reference book are publications of en- 
gineering, scientific and _ technical 
societies, industrial periodicals, and 
publications of government bureaus, 
engineering experiment stations, uni- 
versities and other research organiza- 
tions. Over 100 pages are devoted to 
an authors list covering more than 
1500 technical journals. Available 
from: Engineering Index, Inc., 29 
West 39th Street, N.Y. 18. N.Y. 


NUCLEAR CONGRESS PAPERS. Papers 
presented at the 1960 Nuclear Con- 
gress are now available. Forty-nine 
of the total of sixty-two have been 
released for publication, and may be 
ordered as a complete set for $20 or 
individually by number, for 50¢. 
Orders and inquiries should be ad- 
dressed to: The 1960 Nuclear Con- 
gress, 29 West 39th Street, New 
York 18, N. Y. 


Contributions made to ECPD are tax 
deductible, according to the Treasury 
Department. They recently notified 
the Council that it is exe ‘mpt from 
Federal Income Tax, as an organiza- 
tion operated exclusively for educa- 
tional and scientific purposes. This 
revokes a 1958 ruling which held the 
ECPD is not entitled to exemption. 


Formation of Parsons Powergas, is 
new joint enterprise of Ralph M. 
Parsons Co., Los Angeles, and P. G. 
Engineering, Ltd., organization of 
British companies. The new firm, 
headquartered in London, will en- 
gineer and construct petroleum, petro- 
chemical, and related plants in the 
British Commonwealth. 


Pittsburgh Chemical moves into pro- 
duction of maleic anhydride with a 
new plant at Neville Island. Due to 
go on stream in 1961, the facility will 
have a 20 million pounds annual ca- 
pacity. 
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The Arithmetic of Materials Handling 


BEFORE: Dirt, noise and mechanical breakdown were constant 
problems in this cement plant, where two mechanical conveyors 
were used to collect raw materials. A 5h.p. motor driving auxiliary 
equipment wasted valuable space and power, required frequent 
maintenance. Spillage clean-up wasted costly man-hours. 


AIRSLID E rividizing Conveyor 


minimizes material loss .. . 
maintenance . . . moving parts 


If you are now handling dry, pulverized materials, the F-H 
Airslide Fluidizing Conveyor can help you stop noise, and air- 
pollution, as well as speed flow and reduce maintenance cost. 


Simplicity Itself 
F-H Airslide conveyors fluidize dry, pulverized materials with 
low pressure air. 


These materials literally flow at high speed, down the inclined 
conveyor. Power requirements are small. 


Flexibility, Low Cost 


For unlimited applications, Airslide conveyors take up little 
space, and can be used singly and in combination with other 
Fuller pneumatic conveying systems. The movement of fluid- 
ized material can be dround corners, between floors, through 
walls—nearly any conveying distance. 


Better Housekeeping 
Can Fuller conveying systems help eliminate your housekeeping 
problems—cut your maintenance and handling costs? Write 
today, outlining your problem in handling dry, finely-divided 
materials. Fuller will gladly make appropriate recommendations. 


Faller 


I) 
pioneers in harnessing AIR 


AFTER: Clean, simple, quiet. Notice the difference two 8” 
F-H Airslide® fluidizing conveyors have made. No dangerous 
moving parts. Nothing to lubricate. Auxiliary equipment and 
foundations are gone. Power needs are now only ‘4 of previous 
needs. Fluidizing saves wear and maintenance. 


“Pulverized Materials 
Flow Like Water!” 


FLUIDIZING PRINCIPLE: Porous supporting medi- 
um divides conveyor section into two “‘compart- 
ments”. Dry material flows down inclined con- 
veyor, fluidized by low-pressure air entering 
beneath porous medium. 


FULLER COMPANY 
174 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham » Chicago + Kansas City + Los Angeles New York » San Francisco + Seattle 


“See Chemical Engineering Catalog for details and specifications”. 


For more information, turn to Data Service card, circle No. 7 
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industrial 
focus 


F. W. Gipson, Cia. Metalurgica Penoles, Coahuila, 


Mexico 


New twist in cadmium 


production 


Process developed at Mexican lead smelter avoids concentra- 
tion of cadmium in furnaces, reagent addition 


INCOMING ORES AND CONCENTRATES at 
the lead smelter of Cia. Metalurgica 
Penoles, Torreon, Coahuila, Mexico, 
carry small amounts of cadmium, 
varying from traces to about 0.05%. 
Intake in recent years has varied from 
3 to 6 tons per month. 

Cadmium, being extremely volatile, 
is collected in the blast furnace fume. 
At Torreon these fumes were form- 


pregnant 
soluhon 
tonk 


water or 
weak solution 


KCr O 
27 


x 
ali mill 


S.RL 
pump 


impurities 


6x6 |[pregn't sol'n 
Eimco filter 


agitator 


fresh water 
make up 


tails to lead plant 


erly circulated back through the sin- 
ter plant and blast furnaces to enrich 
the cadmium content. As the blast 
furnace fume was collected in a Cot- 
trell instead of baghouses, there were 
losses with each recirculation of the 
fume. Experience has shown that 
there were excessive losses if the 
fume was concentrated over 10% cad- 
mium. Therefore, Torreon practice 


preliminary punfied solution 
precipitation and precipitation 
tank tank 


zinc dust 


Solutions 


COUSHIC to blast furnace 
dross 


NH,C! 


chioride 
dross 


stocked 
for future 
thallium 
recovery 
stock moid 


+9995 cadmium to market 


The Cadmium Plant flow sheet of the Torreon Smelter. 
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was to concentrate the cadmium in 
the Cottrell fume up to 8 to 10%, 
densify the fume in a Godfrey roaster, 
and ship the densified dust out of the 
plant for further treatment. 


Cadmium plant studies 

With the idea of reducing the cad- 
mium losses, studies were started sev- 
eral years ago to determine the feasi- 
bility of a cadmium plant at Torreon. 

After considerable research and 
small pilot plant tests, it was found 
that the cadmium could be extracted 
economically from a dust containing 
as low as 5% Cd by pugging the dust 
with concentrated ‘io acid, roast- 
ing the mixture in the Godfrey roaster 
at about 500°C and then leaching the 
sulfated roast with water. The cad- 
mium was then precipitated from the 
pregnant solution by means of zinc 
dust. 

However, shortly after these tests 
had been completed, it was noticed 
that the Cottrell dust contained con- 
siderable chlorine, and it was decided 
to experiment with the possibility of 
extracting the cadmium as a chloride 
rather than a sulfate. 

The Cottrell dust in its natural 
state showed little water soluble 
cadmium, indicating that the cad- 
mium was probably in the form of 
CdO, while any chlorine present was 
in the form of PbCl, and ZnCl.. 
Laboratory tests showed that, upon 
heating above 325°C, up to 80% of 
the cadmium became water soluble. 
After considerable testing, it was de- 
cided to construct a plant for extrac- 
tion and production of cadmium 
based on leaching of soluble cadmium 
chloride and precipitation of cadmi- 
um metal from the pregnant solution 
by means of zinc dust. 

The process differs from most cad- 
mium extraction processes in that no 
attempt is made to concentrate the 
cadmium in the furnaces and no rea- 
gents are added to the dust for con- 
version of cadmium oxide to produce 
a water soluble cadmium compound. 


Densification 

Present practice at Torreon involves 
densification of the Cottrell dust in a 
Godfrey furnace at 400°C to convert 
CdO to CdCl,. Residence time is 6 to 
8 hours. To avoid excessive cadmium 
volatilization, the draft at the roaster 
outlet is maintained as low as possi- 
ble, usually about 1.5 mm. 

Theoretically, if all the chlorine 
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were te combine Avith the. cadmiunt, 


the maximum permissible ratio of Cd 


to Cl would be 1.6:1 in the densified 
material in order to obtain maximum 
extraction. However, in actual prac- 
tice, there is some chlorine volatiliza- 
tion loss, as well as the probability 
that not all of the chlorine is in the 
form of zine chloride in the Cottrell 
dust. Experience at Torreon has 
shown that a Cd:Cl ratio of 1:1 is 
required before densifying in order to 
obtain 66 to 70% soluble chlorine in 
the densified product. To assure suffi- 
cient chlorine in the Cottrell dust, 
smal] amounts of chlorine-bearing sec- 
ondaries are added directly to the 
blast furnace charge. Also, the neu- 
tralized spent solution from the cad- 
mium plant, containing 20-25 grams 
liter ZnCl,, is spraved on top of the 
blast furnace charge. 


Grinding, leaching, filtering 


The densified dust is fed into a 
4’ x 4 ball mill where it is pulped 
with weak solution from the second 
filter. Mill product contains 80% 325 
mesh. The pulp averages 60% solids 
with a pulp density of 2.3 to 2.5. The 
pulp is then transferred to a 4’ x 4 
Denver agitator for further leaching. 
Overflow from the agitator goes to a 
6’ x 6’ Eimco drum filter. Filtrate con- 
taining 70-80 grams/liter cadmium is 
passed to the pregnant solution tank, 
and the leached cake is discharged 
into another 4” x 4’ agitator for re- 
pulping with fresh water. 


Water is added at the second avita- 


tor to make a pulp of 55% solids 
which is pumped fo a second 6’ x 6’ 
Eimco filter: Filtrate from this second 
filter goes to the weak solution stor- 
age tank for feed to the ball mill, 
while the filter cake is returned to the 
smelting circuit. 

This second filtration is actually a 
wash operation for removal of as 
much soluble cadmium as possible. 
The moisture content of the cake av- 
erages 15-17%, and soluble cadmium 
in the cake rarely exceeds 0.5%. 


Handling the pregnant solution 

The pH of the solution is checked 
and, if necessary, adjusted to a range 
of 5.0 to 5.5 with soda ash. Potassium 
dichromate is then added for lead 
removal. Following settling and de- 
cantation, the solution is treated with 
potassium permanganate for removal 
of arsenic. 

The partially’ purified solution. is 
theri subjected to a preliminary pre- 
cipitation operation with a small 
amount of zinc dust for copper re- 
moval. The amount of zine dust ad- 
ded to remove copper is about 4% of 

continued on page 122 


“PRODUCES MORE UNIFORM PRODUCT” 


PHARMACEUTICAL FIRM FINDS 


"We find that the tumbling action employed in ‘your ‘Rota-Cone’ 


dryer produces amore uniform product than aur old tray-drying method, 
by providing a mixing action as it dries,” an important pharmaceutical 


firm tells us. 


"The tumbling action provides contact of the material with the heated 
surface, so it assures more even drying. A vacuum also removes the 
moisture-laden air and so makes it possible to dry not only more evenly, 


but at lower temperatures.” 


Thee manufatturér “also reports no decomposition of the material— 
which “eeéutred when tray-drying was employed. They add: “Your 
‘Rota-Cone’ has many advantages in comparison with tray-drying: Our 
material gets less exposure to dirt, the machine is, more economica! of 
space, and !/; less labor is required. Temperatures too, are automatically 


controlled at 30°C. to 90°C.” 


Paul O. Abbé “Rota-Cone" Dryers are used today for metal powders, 
chemicals in powdered, flaked, and granular,form, -textiles, pharmaceu- 


tical powders, plastic resins, and other products. 


For full details of these machines, write today for our |2-page bro- 


BALL & PEBBLE MILLS 
DRY & PASTE MIXERS 
ERS &4 BLENDERS 


more information, turn te Data Service cord, circle No. 29 
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If your company’s processes 
involve the handling of 
materials that are dry, free 
flowing, pulverized, granular 
or pellet type, you'll 

find this bulletin 

interesting and informative. 
It describes SPENCER 
pneumatic conveying 
systems (stationary 

and portable)... 

contains diagrams of typical 
systems... illustrates representative 
applications... itemizes 

the advantages of conveying pneumatically. 


REQUEST BULLETIN NO. 143-B. 


June 


1960 


TURBINE COMPANY 


HARTFORD 6, CONNECTICUT 


For more information, turn to Data Service card, circle No. 38 


Cadmium production 
from page 121 


the total zine dust required for com- 
plete precipitation of cadmium. Puri- 
fied solution and copper - bearing 
sponge are then passed through the 
filter press, the solution going to a 
storage tank, while the impure sponge 
is thrown into the cake discharge from 
the second drum filter for return to 
the smelting circuit. 
Cadmium precipitation 

The cadmium precipitation opera- 
tion is carried out in batches of 3,000 
liters to each of which sulfuric acid 
has been added to give a free acid 
content of 4 grams liter. Ninety per- 
cent of the required zine dust is ad- 
ded during agitation, The cadmium 
sponge forms immediately, and is agi- 
tated continually for about two hours 
or until the sponge forms into porous 
metallic balls about ‘ in. in diameter. 

Once these balls are formed, the 
tank contents are pumped to an 
Eimco Burwell filter press. Filtered 
solution goes to the second precipi- 
tation tank to be stripped of all re- 
maining cadmium. The cadmium 
sponge is washed with water until the 
wash water shows no trace of cadmi- 
um. It is then briquetted into disks 
2 in. in diameter and % in. thick and 
stored under water to prevent oxida- 
tion. 


Melting 

The briquettes are melted under a 
bath of molten caustic in a small oil- 
fired kettle. The molten caustic not 
only acts as a cover to prevent oxida- 
tion of the cadmium during melting, 
but also absorbs any zinc that might 
be present. Caustic requirements are 
6 kg. per 100 kg. of cadmium, Once 
the melt is fluid, the cadmium is 
tapped off into 30 kg. ingots which 
are remelted in another kettle and 
treated with ammonium chloride for 
removal of thallium. 

Typical analysis of Torreon cad- 
mium is: 


Cadmium 99.95 +% 
Lead 0.015% 
Arsenic 0.00014 
( Jopper 0.0008% 
Zine 0.001% 
Thallium 0.002% 


Now on stream is the 50 million 
pound a year polyvinyl chloride homo- 
polymer and copolymer resins plant 
of Cary Chemicals, at Flemington, 
N. J. The company has also expanded 
its compounding facilities at East 
Brunswick, N. J. to a 36 million pound 
capacity. 
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industrial 
news 


New oxygen plant 
on stream at Linde 


1000 ton a day facility, part of 
$50 million expansion program, 
will bring on-site oxygen produc- 
tion to an estimated 20% of total 
U.S. capacity. 


\ NEW OXYGEN PRODUCING facility 
built by Linde, on stream at the Du- 
quesne Works of U.S. Steel, is said 
to be one of the largest on-site plants 
ever built for the steel industry. The 
1000 ton a day plant will serve three 
other U.S. Steel facilities in the Pitts- 
burgh area through interurban 
pipeline. 

An increase of 4000 tons a day in 
the oxygen producing capacity oft 
Linde will result from presently 
scheduled expansion of facilities at 
sixteen locations throughout the coun- 
try. Backed by the constantly increas- 
ing demand for oxygen, the current 
company program includes about $50 
million in new on-site plants to pro- 
duce gaseous oxygen. This is an esti- 
mated 20 percent of the total pres- 
ently installed U.S. production capac- 
ity for oxygen. Most of this will serve 
steel producers, although some of the 
on-site plants can be considered as 
sources for argon production. Modi- 
fications in equipment can permit 
substantial additional volumes of ar- 
gon to be produced, 

Other new Linde plants now being 
built according to specific customer 
estimates of requirements are: at 
Gadsen, Alabama, 85 tons a day 
. capacity; Pueblo, Colorado, 280; Chi- 

cago, Ill, Portsmouth and Middle- 

town, Ohio, and Morrisville, Pa, 140 

each; Charleston, West Va, 85; Cin- 
. cinnati, Ohio, 30; Buffalo, N.Y. 320; 
Detroit, Mich. 500; Gary, Indiana, 
135; Cleveland, Ohio, 280. 


with 
power 
shearing 


Finer, faster blending, dispersing 
and homogenizing is now possible 
with Shear-Flow’s new Model RL 
Hi-Shear Head. Finely spaced dual 
impellers induce considerable shear- 
ing action and high pumping pres- 
sures that rapidly reduce particle 
size for superior material mixtures. 


Greatly reduces mixing time 
Uniform circulation—no vortex 
Emulsifies immiscible liquids 
Controllable flow pattern 

All parts stainless steel 

Chemically inert seals 

Handles viscous materials with ease 
No operating Torque 

Disperses, blends, homogenizes 


Anhydrous ammonia and wre» will he 


produced at a unit to be built by GABB SPECIAL PRODUCTS INC. 


Atlas Powder and Standard Oj | 
(Ohio's) jointly owned company, Solar | Windsor Locks, Conn. 


Nitrogen Chemicals. The ammonia SHEAR - FLOW 


GABE PROOUCTS 


(0 Have representative call 
(0 Send more information 


unit, scheduled for completion in 
about one vear, is located near Joplin, 
Mo. 


Name 
A new unit manufacturing acetanilide 
technical at Chemetron’s Newport, Position 
Tenn. plant, will supply company 
PP" Co. & Address 


needs as well as the market. 


For more information, turn to Dota Service card, circle No. 53 
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mecting 
preview 


AGAIN, | WHAT TRANSFER will 
he spotlighted in the engineering 
world when the. Annual Heat 
lransfer Conference is held this sum- 
mer. The National Conference, and 
Exhibit, expected ‘be record 
breaker, will present the newest and 
best developments imthe fast growing 
and rapidly changing heat transfer 
field. Host city is Buffalo, N.Y., in 
the heart of a major chemical process 
industry area. Sponsored jointly by 


ALChE. and ASME Heat Transter 


Onct 


124 June 1960 


The heart of downtown Buffalo. Right rear is the Hotel Statler which will be the 
headquarters hotel for the joint A.t.Ch.£. ASME Heat Transfer Conference. 


Happenings in heat transfer world 


Fourth Annual National Conference and Exhibit in Buffalo, N.Y., 


August 14,17 will spotlight latest developments in heat trans- 
fer field; jointly sponsored by A.I.Ch.E. and ASME. 


Divisions, the meeting will take place 
August 14-17 at the Statler Hotel. 

Industry interest in the Exhibit has 
been steadily growing. To be held in 
conjunction with the technical  ses- 
sions, it is shaping up as an outstand- 
ing showing of heat transfére¢uip- 
ment. More on this in next month's 
CEP, when a list of exhibitors will 
appear, 

While the meeting does take place 
in August, .our informants in the 
Weather Bureau tell us that tempera- 
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Buffalo's average runs 
about 68.9°, and it may drop lower. 


ture-wise, 


Special events 

A well rounded picture of the area 
is presented by the tours arranged as 
part of the program. They range from 
a trip through the Albright Art Gal- 
lery, to the major industrial plants. 
Trips te Niagara Falls and the Niag- 
ara Power Project are highlights. 
This largest hydroelectric develop- 
ment in the Western world will be 


Three-Day Schedule 
of Technical Sessions 


MONDAY, AUGUST 15 


9:00 A.M.-12 Noon 


SESSION ‘NO. 1. Chairman: S. W. Churchill 
Univ. of Mich. (A.LCh.E.). Co-chairman: §S 


Kopp, Alco Products (ASME) 
Temperature Depressions for Evapcrating 


Spheres at Low Pressures, A. J Madden & F 

J. Halfen, Univ. of Minn 

A Design Method for the Economical Drying 

of Moisture from Solids, H. T Bates, Kansas 

State Univ 

An Analytical Study of Laminar Film Conden- 

sation. Part 1—Flat Pilates. Part 2—Singie and 

Multiple Horizontal Tubes, M. M. Chen, MIi 

Condensing Coefficients inside a Horizontal 

Tube Near Atmospheric Pressure, J ‘A. Myers e 
& H. F, Rosson, Univ. of Kansas 

Heat Transfer from Humid Air to Fin-and- 

Tube Extended Cooling Coils, C. D. Ware 

and T. H. Hacha. Trane Company. LaCrosse, 

Wisconsin 


SESSION NO. 2. Chairman: W. E. Hammond 
Air Preheater Corp. (ASME). Co-chairman: C 
H. Gilmour, Union Carbide Chemicals (A.1.- 
Ch.E.) 

Some Aspects of the Meiting Solution for a 
Semi-infinite Slab, M. Altman, General Elec- 
tric 

Efficiency of Finned Annular Passages, A. D 
Kraus; Sperry Gyposcope. 

On Unsteady State Heat Transfer in a Hot. 
low Gylinder ér Sphere; W, W. Clausdn. > 
Inst. of Tech 

Wall Temperature and Heat Flux Measure- 
ment in a Round Tube, A. I. Morgan, Jr. & 
R. A. Carlson, U. S. Dept. of Agriculture 
Temperature Regulation in a Bio-Satellite, K 
L. Cappel, .Franklin Inst. 


9:30 A.M. 
OPEN PANEL DISCUSSION NO. 1. (ASME)— 
HEAT TRANSFER IN ADVANCED REACTOR 
CONCEPTS. Moderator) P.. A; Lottes, ANL. 


2:00-5:00 P.M. 
SESSION NO. 3. Chairman: J. G 


Knudsen, 
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ready to go into service in February, 
1961, with a total installed power of 
over 2 million kilowatts. The story of 
the project from intake at the river to 
delivery of electricity to consumers 
will be told. 

Another feature of the tours will 
be a look at the Hooker Chemical 
Niagara Falls plant, where the Hook- 
er-developed diaphragm cell for the 
electrolysis of salt brine can be ob- 
served. Also scheduled are trips to 
Carborundum’s new R&D pilot plant. 
Du Pont’s Electro-chemical Depart- 
ment offers a view of its facilities for 
producing metallic sodium. At the 
Cornell Aeronautical Research Lab., 
a color film tracing developments in 


the field will be shown. 
Awards Luncheon 


One of the features of the Confer- 
ence will be the Awards Luncheon, 
where the heads of both sponsoring 
organizations will preside, Jerry Mc- 
Afee as toastmaster, and Walker 
Cisler, ASME president, as main 
speaker, The award will be presented 
for the best paper delivered at the 
Third National Conference last year 
at Storrs, Conn. 


NATIONAL 
AER-O-F 


NATIONAL 
AER-O-F 


Oregon State College (A.1.Ch E.). Co-chairman 
M. Sparrow, Univ. of Minnesota 
Lecal Radial Effective Conductivity and Wali 
Effect in Packed Beds, R. F. Baddour & C. Y 
Yoon, MIT 
The Relation Between the Transfer Coefficients 
and Thermal Fluctuations in Fluidized Bed 
Heat Transfer, H. S. Mickley, D. F. Fairbanks 
& R. D. Hawthorn, MIT 
Heat Transfer with a Flowing Fluid Through 
Porous Media, D. W. Green & R. H. Perry, 
Univ. of Oklahoma 
A Review of Fluid to Particle Heat Transfer 
in Packed and Moving Beds, T. G. Bowers & 
H. Reinties, Petrocarb 
Continuous Heat-Processing of Granular and/ 
or Powdered Solids in Dry-State Fiuidization, 
A. D. Holt, Jeffrey Mfg 
SESSION NO. 4. Chairman: H. A. Johnson. 
Univ. of Calif. (ASME). Co-chairman: R. F. 
Fremed, McGraw Hill Book Co. (A.1.Ch E.) 
Thermal Conductivity Studies with the Powell 
Method, A. I. Dahl & D. W. Jones, General 
Electric 
Quantitative Evaluation of Edge Losses and 
Contact Resistances in the Determination of 
Thermal Diffusivity of Solid Materials by an 
Unsteady State Method, A. A. Armstrong & 
K. O. Beatty, North Carolina State College 
The Viscosity of Steam and Water at Moder- 
ate Pressures and Temperatures, J. R. Messy- 
aski, Case Inst. of Tech 
Viscosity, Thermal Conductivity and Prandti 
Number of Carbon Dioxide—Air Mixtures, 
J. L. Novotny & T. F. Irvine, Jr., Univ. of 
Minn 
P-V-T-Data for Water in the Critical Region. 
Part 1—A Survey. Part 2—Smoothed Rela- 
tions Derived from the Experimental Meas- 
urements, E. S. Nowak. R. J. Grosh & P. E 
Liley, Purdue Univ 


8:00 P.M. 
OPEN PANEL DISCUSSION NO. 2 (A.1.Ch.E.) 
——DISCREPANCIES BETWEEN DESIGN PRO- 
CEDURES AND PLANT OPERATIONS. Moder- 
ator: D. Q@ Kern, D. Q@ Kern Associates 
Panelists: D. J. Bergman. UOP; C. H. Brooks 
Sun Oil; C. H. Gilmour, Union Carbide Chem- 
icals; A. C. Mueller, Dupont 


TUESDAY, AUGUST 16 


9:00 A.M.-12 Noon 

SESSION NO. S. Chairman: A. 8. Foust. Le- 
high Univ. (A.1.Ch.E.). Co-chairman: 8. Os- 
trach, National Aeronautics and Space Adm 
(ASME) 


continued on page 126 
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Eaton-Dikeman filter papers 
help National Foam System 
fight fire effectively 


“Fire fighting foam liquids must be free from all suspended solids to insure 
chemical stability and satisfactory performance in the equipment in which 
they are used. We believe our Aer-O-Foam fire fighting foam liquids are 
the cleanest in the world,” says D. N. Meldrum, Chemical Director, 
National Foam System, Inc., West Chester, Pa. 


At National Foam, natural protein is hydrolyzed in an alkaline medium 
and further treated to extract foam stabilizing fractions from the protein. 
The digested material is filtered through Eaton-Dikeman filter paper grade 
953 laid over cloth on a 36” Sperry press to remove undesirable fractions 
and solid residual material. The use of E-D filter paper with the cloth filter 
gives National Foam two advantages: (1) a much higher degree of filtra- 
tion than would be possible with cloth alone, and (2) production costs are 
cut because the filter cake is built up on the inexpensive filter paper, allow- 
ing the more expensive filter cloth to be re-used. 

Filtering protein extracts in manufacturing fire fighting foam liquids may 
not be your particular problem, but whatever you filter, chances are you 
can do it better, faster and at less expense with one of Eaton-Dikeman’s 
many grades. Why not talk it over with an E-D filtration expert. He will 


be happy to help you find the right paper for your particular requirement. 
In the meantime, send for a FREE sample folder of quality E-D papers today. 


THE EATON-DIKEMAN COMPANY 


Filtertown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively." 


For more information, turn to Data Service card, circle No. 111 
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Laboratory control achieved with meniihieeuntitid 


from page 125 
Dimensional Analysis and Natural Convection, 
J. D. Hellums & 8. W. Churchill, Univ. of 
Mich 


A Theoretical Analysis of Laminar Natural 
Convection Heat Transfer to Non-Newtonian 


4 Fluids, A. Acrivos, Univ. of Calif 
a C ype emica ry Transient Natural Convection from Vertical 
Elements, B. Gebhart, Cornell Univ 


The Influence of Sound on Free Convection 
from a Horizontal Cylinder, R. N. Fand & 
J. Kaye, MIT 
‘ An Experimental Study of the Effects of 
“~F Strong Progressive Sound Fields on Free Con- 
vection from a Horizontal Cylinder, A. L. 
Sprott, J. P. Holman & F. L. Durand, Wright 
Air Development Center 
Correlation of Convective Heat Transfer in 
Confined Horizontal Layers, J. L. O'Toole & 
P. L. Silveston, Newark College of Eng 


SESSION NO. 6. Chairman: J. F. Wachunas, 
Babcock and Wilcox (ASME). Co-chairman: 
E. H. Young, Univ. of Mich, (A.1.Ch.E)). 
Fluid Friction and Heat Transfer in Cylin- 
drical Pipes: Relati Lumped 
and Distributed Parameters, J. C. Smith, Cor- 
nell Univ. 

Heat Transfer by a Turbulently Flowing Fiuid- 
Solids Mixture in a Pipe, C. L. Tien, Univ. 
of Calif 

Heat Transfer to Water in Turbulent Flow 
in Internally Heated Annuli. Part 1—Station- 
ary Flow. Part 2—Pulsating Flow, I. Shai & 
Z. Rotem, Israel Inst. of Tech 

Heat Transfer and Pressure Drop in an Annu- 
lar Gap with Surface Spoilers, G. A. Kemeny 
& J. A. Cyphers, Westinghouse Electric 
Rates of Heat Transfer from Short Sections 
of an Isothermal Pipe, A. A. Faruqui & J. G. 
Knudsen. Oregon State College. 

The Effect of Density Variation on Heat 
PrP Transfer in the Critical Region, Y. Y. Hsu & 
J. M. Smith, Northwestern Univ 


LABORATORY OVENS in temper- 9:30 A.M. 

ature ranges 500°F.—650°F. OPEN PANEL DISCUSSION NO. 3 (ASME)— 

850°F. equipped with accurate OXIDE FUEL HEAT TRANSFER. Moderator: 

temperature controls, designed R. Powers, Sylvania-Corning Nuclear 

for work chamber uniformity. so ‘ 

Available in all sizes, floor and | 2:00-5:00 P. Mm. 

bench models. Built for use with SESSION NO. 7. Chairman: J. W. Westwater. 

most liquids, gases and volatile ai Univ. of ll. (A.LCh.E). Co-chairman: 8. Levy, 

Beard ef General Electric (ASME) 

Underwriters Standards, Analysis and Interpretation of the Shape of 
; < the Boiling Curve, K. O. Beatty, North Caro- 

lina State College 

Transition Boiling Heat Transfer, P. J. Ber- 

ensen, MIT 

On the Mechanism of Subcooled | Nucleate a 

ing. Part 1—Preliminary art 

2—Sequential Rate Process Model, 5S. G 

koff, Northwestern Univ 

Burnout in Turbulent Flow—A Droplet Dis- 

persion Model, K. Goldmann, H. Firstenbers, 

& C. Lombardi, Nuclear Development Corp. 

of America 

A Photographic Study of Pool Boiling in the 

Region of the Critical Heat Flux, R. Cole, 

National Aeronautics and Space Adm 

Heat Transfer, Burnout and Pressure Drop for 

Water in Swirl Flow Through Tubes with 

internal Twisted Tapes, W. R. Gambill, R. D. 

Bundy, & R. W. Wansbrough, ORNL. 


SESSION NO. 8. Chairman: G. M. Dusinberre, 
Penn. State Univ. (ASME). Co-chairman: C. H. 
Brooks, Sun Oil (A.L.Ch.E.) 
Radiation Heat Transfer in a Spherical En- 
closure Containing a Participating, Heat-Gen- 
erating Gas, E. M. Sparrow, C. M. Usiskin, 
& H. A. Hubbard, National Aeronautical and 
Space Adm 
Analysis, Results and Interpretation for Ra- 
diation between Some Simply-Arranged Gray 
Surfaces, E. M. Sparrow, J. L. Gregg, J. V 
Szel, & P. Manos, National Aeronautical and 
Space Adm 
PRODUCTION OVENS — batch type, tray, truck or Radiant Heat Transfer Analysis of a Furnace 
monorail loading. These Despatch Ovens are or other Combustion 1 e, J. T. Bevans, 
constructed to provide reliable heat control Shell Development. 
throughout work chamber. Equipped with same Radiant Heat Transfer. Part 1—from Flat 
total instrumentation provided in laboratory age Part 2 
ovens. Same work chamber uniformity guaran- —from Taper: in wi onstant Tempera- 
gas heated (oil, steam or hot water systems Sadiative etthin en Gedy, 
available). All standard sizes shipped complete- L. P. Kadanoff, AVCO Research Labs. 
ly assembled. For production baking, curing, investigation ef the Performance of a Shep 
rying, preheating investigate a Despatch Oven. Assembled Vaporizer Using Dowtherm, J. H. 
Write today for complete specification bulletin or f= ef & M. L. Jones, Foster Wheeler. 
for our engineering representative. No obligation. ' 

OPEN PANEL DISCUSSION NO. 4 (ASME)— 
HEAT EXCHANGER STANDARDIZATION. 


DESPATCH OVEN COMPANY ® Department 100 Moderater: R. M. Armstrong, R. M. Arm- 


611 S. E. 8th Street © Minneapolis, Minn. 


For more information, turn to Data Service card, circle No. 41 
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WEDNESDAY, AUGUST 17 


9:00 A.M.-12 Noon 

SESSION NO. 9. Chairman: M. Y. Cichelli, 
Dupont (A.LCh.E.). Co-chairman: T. F. Ir- 
vine, Jr., North Carolina State College (ASME). 
Heat Transfer to Laminar Flow across a Flat 
Plate with a Nonsteady Surface Temperature, 
R. D. Cess, Westinghouse Electric 

Film Cooling. Part 1—with Multiple Continu- 
ous Slots. Part 2—-with Multiple Rows of Dis- 
crete Louvers, J. H. Chin, 8S. C. Skirvin, L. E. 
Hayes, & F. Burggraf, General Electric. 
Velocity Distributions, Temperature Distribu- 
tions, Effectiveness, and Heat Transfer for 
Air Injected Through a Tangential Slot into 
a Turbulent Boundary Layer, J. P. Harnett, 
R. C. Birkebak, & E. R. G. Eckert, Univ. of 
Minn 

Two Phase Slug Fiow, P. Griffith & G. B 
Wallis, MIT 

Heat Transfer and Pressure Drop in Two- 
Phase Flow, K. E. Lunde, Yuba Consolidated 
Indust. 

Forced Convection Heat Transfer from an 
isothermal Shpere to Water, G. C. Vliet & 
G. Leppert, Stanford Univ. 


SESSION NO. 10. Chairman: W. M. Rohsenow, 
MIT (ASME). Co-chairman: D. Miller, ANL 
(A.L.Ch.E.) 

Hydraulic Instability in a Natural Circulation 
Loop with Net Steam Generation at 1,000 
psia, 5S. Levy & E. 8. Beckjord, Genera] Elec- 
tric 


Analysis and Measurement of Flow Oscilla- 
tions, E. R. Quandt, Westinghouse Electric. 
Pool Boiling in an Accelerating System, H. 
Merte, Jr. & J. A. Clark, Univ. of Mich 

An Experimental Study of Boiling in Reduced 
and Zero Gravitational Fields, C. M. Usiskin 
& R. Siegel, National Aeronautics and Space 
Adm 


Measured Variation in Local Surface Temper- 
atures in Pool Boiling of Water, S. T. Hsu 
& F. W. Schmidt, Univ. of Wis. 


9:30 A.M. 

OPEN PANEL DISCUSSION NO. 5 (ASME)— 
CRYOGENIC HEAT TRANSFER. Moderator: R 
B. Scott, U. 8. Bureau of Standards. Panelists: 
T. Buckhold, General Electric; R. Glover, Univ. 
of North Carolina; W. Kahl, Linde; C. Me- 
Kinley, Air Products 


2:00-5:00 P.M. 

SESSION NO. 11. Chairman: A. C. Mueller, 
Dupont (A.1.Ch.E.). Co-chairman: J. A. Clark, 
Univ. of Mich. (ASME) 

High Intensity Natural Convection Heat Trans- 
fer Near the Critical Point, C. F. Bonilla & 
L. A. Bigel, Columbia Univ 


Natural Circulation Tests with Water at 800 
to 2,000 psia under Non-Boil Local Boili 
and Bulk Boiling Conditions, O. J. Mendler, 
A. 8. Rathbun, N. E. Van Huff, & A. Weiss, 
Westinghouse Electric 

An Experimental Investigation of Partial Film 
Boiling with Water at Elevated Pressures in 
a Round Tube, E. C. King, J. B. Donough, & 
W. Milich, Mine Safety Appliances Research 
The Effect of Trace Additives on the Heat 
Transfer to Boiling tsopropanol, T. Dunskus 
& J. W. Westwater, Univ. of Ill 
Nucleate-Boiling Studies with Aqueous Tho, 
Siurries, D. G. Thomas, ORNL 

Determination of Boiling Film Coefficient for 
a Heated Horizontal Tube in Water-Saturated 
Wick Materials, W. D. Allingham & J. A. 
McEntire, Boeing Airplane 


SESSION NO. 12. Chairman: K. A. Gardner, 
Yuba Consolidated Indst. (ASME). Co-chair- 
man: E. C. Ashton, Jr., Downingtown Iron 
Works (A.1.Ch.E.). 

Shell and Tube Heat Exchangers: Effect of 
Bypass and Clearance Streams on the Main 
Stream Temperature, B. E. Short, Univ. of 
Texas 

Possibilities of Using Plastic Film as an Eco- 
nomical Substitute for Metal in Heat Ex- 
changers, J. M. Weaver, Chicago 
Optimization of a Sandwiched Thermoelectric 
Device, B. W. Swanson, E. V. Somers, & R. R. 
Heikes, Westinghouse Electric 
Scraped-Surface Heat Exchangers. Part 1— 
Power Consumption. Part 2—Heat Transfer, 
A. H. P. Skelland, L. 8. Leung. D. R. Oliver, 
& 8S. Tooke, Ill. Inst. of Tech 

An Experimental investigation of the Suitabil- 
ity of JP-4 Fuel for Regenerative Cooling of 
a Hypersonic Ramjet Engine, R. A. Dutton, 
Marquardt 

Selection and Use of High Temperature, Leak- 
proof Canned Pumps, H. A. Thornton & A. D. 
Fel’ Jr. Fostoria Corp. 


Castings that Keep their 
Load-Carrying Strength 
at High Temperatures 


This “immersion type radiant heater” is typical of the high 
reliability castings turned out by DURALOY. Centrifugally cast 
tubes with UNIFORM wall thickness...for longest service life. 
Static cast collars and shell molded bends...typical of 
DURALOY versatility. 


For your high alloy casting requirements check with DURALOY... 
our long experience, ultra-modern foundry and up-to-the-minute 
test equipment will be helpful in solving your problems. 

For more information ask for Bulletin No. 3150 G. 


EASTERN OFFICE, 12 Street, Mew York 17, 
CHICAGO OFFICE. 332 South Michigan Avenve 
DETROIT OFFICE. 23906 Woodword Avenue, Pleasant Ridge, Mich, 


For more information, turn to Data Service card, circle No. 5 
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| Fagen started its formal work by getting a license 
to use the Ziegler catalyst system, and then giving 
the ball to Esso Research and Engineering Co. personnel. 
Here ultra-violet rays are used to simulate sunshine in 
the testing of polypropylene strips. 


~ 


One of the outgrowths of research studies was a 

greatly improved catalyst with a tenfold increase in 
activity. Since catalyst is discarded once contaminated 
this was of great economic import. Plastic filaments were 
spun on commercial-sized equipment at Linden, N.J., 
labs as part of testing program. 
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Polypropylene 
at Humble 


When Humble Oil & Refining Co., domestic 
branch of Standard Oil Co. (N.J.) put its 
40 million pound per year polypropylene 
plant onstream at Baytown, Texas, it marked 
the turning of a new corner for Jersey. For 
despite the selling of $250 million of chemi- 
cals last year, the company was not directly 
in the plastics business until it started up 
the new plant. Building of the unit was the 
culmination of a $30 million program in- 
cluding research and development work. 


Another major development was an improved method 

for removing catalyst residues from finished polymer, 
all-important in getting high-purity product. Film is a prime 
end-use for polypropylene and sheet extruders received a 
workout during laboratory development operations again 
on commercial equipment. 


A big step forward was the development of a continuous 
process by Esso. Process details were worked out in a one 
ton per day pilot plant constructed at the Baton Rouge, La., 
laboratories. Much of the product made on this unit ended 
up in the Linden laboratories where development continued. 
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Placing plant on- 

stream ended a 
three-year master plan. 
Pneumatic conveyor sys- 
tem moves plastic pel- 
lets to packaging room 
at Baytown. Process in- 
cludes propylene purifi- 
cation catalyst 
preparation, polymeriza- 
tion, catalyst removal 
and polymer separation, 
solvent recovery, drying, 
extrusion, bagging and 
shipping. 


Extruder at plant produces string-like polymer which is cooled 


and chopped into pellets for packaging and shipment to prod- 
uct manufacturers. Humble crews were responsible for complete 
job of building new plant adjacent to main refinery from where 
propylene is obtained from off-gases of catalytic cracking units. 


End of the line is 

packaging section 
where pellets are bagged 
or loaded in cartons for 
shipment. Enjay Chemi- 
cal Co., division of 
Humble, is marketer of 
the trademarked Escon 
polymer and a market- 
ing agreement also has 
been made with Spen- 
cer Chemical. increased 
demand is no _ worry 
since plant can easily 
be expanded to 100 
million pound per year 
capacity. 


Humble calls this its ‘polyolefin’ plant looking 

to continued growth in this area. The overall 
petrochemical story throughout the world will be 
told at New Orleans, Feb. 26-March 1, 1961, when 
A.1.Ch.E. holds its Petrochemical and Petroleum 
Refining Exposition in conjunction with its Na- 
tional Meeting. 
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Separation processes, student awards 
at Philadelphia-Wilmington One-Day 


WITH SEPARATION PROCESSES the gen- 
eral theme, seven papers dealing with 
liquid extraction, ion exchange, con- 
tinuous crystallization, electro-mem- 
brane processes and tray design of 
fractionators were heard at the Phila- 
delphia-Wilmington One-Day Meet- 
ing. The Annual Symposium was on 
March 29 at the University of Penn- 
sylvania. 

A relatively new concept, the pen- 
etration theory for explaining mass 
transfer operations, was compared 
with the film theory by L. Lapidus, 
Princeton U. In Fundamentals of 
Mass Transfer Processes, he stated 
thai the film theory indicates a linear 
variation of the mass transfer coeffi- 
cient, k,, with diffusivity, D, whereas 
the penetration theory indicates a 
square root dependence. Results ob- 
tained from either model are essen- 
tially the same. However, it has been 
shown that the concentration profiles 


Seated, (I. to r.) Fenske, Lapidus, 
Saeman. Rear, Scheibel, Moison. 


for mass transfer from a solid to a 
turbulent fluid can be fitted better by 
the penetration model than by the 
film theory. As a result of the penetra- 
tion approach, it is now possible to es- 
timate the effective contact area of a 
spray column from data on an essen- 
tially unrelated process. 


lon exchange 
The results of recent fundamental 


investigations permit the design of ion 
exchange equipment using simple 
correlations similar to those employed 
in absorption, extraction, and distilla- 
tion. R. L. Moison, Du Pont, listed 
current applications in lon Exchange: 
removal of ionized impurities from 
drinking and boiler feed water, treat- 
ment of plant effluents for purification 
and recovery of valuable material, 
and purification of inorganic and or- 
ganic chemicals. 

In presenting Design of Liquid Ex- 
traction Processes, M. R. Fenske, Penn 
State, said that the basic principles of 
this process are often not properly un- 
derstood. Yet they are fundamentally 
similar to distillation. 

Developments in the relatively new 
field, Electric Membrane Processes for 
Chemical Processing Applications, 
were detailed by W. E. Katz, Ionics. 
Successful applications on a commer- 
cial basis are in electric membrane 
demineralization of saline water, and 
in recovering iron and sulfuric acid 
from waste pickle liquor solutions in 
the steel industry. 


Water for aromatic extraction 

The use of water could revolution- 
ize the aromatics extraction process, 
says E, G, Scheibel, York Process. He 
considers water a more simple, eco- 


Seattess PLastic Pumps 


TO HANDLE CORROSIVES, ABRASIVE SLURRIES 
AND GASES ... 


Vanton self-priming, non-agitating, Flex-i-liner pumps 
have no troublesome shaft seals, stuffing boxes, gaskets 
or check valves; they do not leak or contaminate; have 
a longer pump life and require little maintenance under 
even the most exacting process applications. 

There are plastic pump, body and liner combinations, 
e.g. Teflon, PVC, Neoprene, Viton A — 54 to be exact 
—to resist virtually all chemical corrosives and their 
combinations. 

These unique and versatile pumps are designed to meet 
most process operation needs and are available in capac- 
ities from “% to 40 GPM with discharge pressures to 60 
PSI and with temperature range of from —60°F to 
+400°F. WRITE FOR FREE CATALOG AND 
SPECIFICATIONS INFORMATION. 


ALLOY CORP., 


PUMP & 
EQUIPMENT 
CORP. 


DIVISION OF COOPER HILLSIDE, N. J. 


For more information, turn to Date Service card, circle No. 57 


1960 CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


June 


: 
fit 
g 
i 
* 
. 3 


nomical solvent than any now in use, 
including the principle ones, diethyl- 
ene glycol and sulfur dioxide. In Sep- 
aration of Aromatics and Paraffins , 
Solvent Extraction, solubility data 
presented show that at 1500 Ib./sq. 
in. gauge and 550° F water shows 
good selectivity for aromatics over 
paraffins. From this data, Scheibel 
designed an extraction unit. He also 
made an economic comparison be- 
tween this process and the Udex 
Process. 

Comparison of Tray Types in Frac- 
tionation Columns, R. S. Eagle, M. W. 
Kellogg, discusses the various down- 
comerless trays and downcomer type 
trays, both valve and fixed opening. 

Scale-up and Performance Relations 
for Continuous Crystallizers, W. Sea- 
man, Olin Mathieson. Shows effects 
of nucleation and crystal structure on 
performance. 


Awards 

Presentations were made to the 
winners of the Zeisberg Award Con- 
test at the luncheon, held during the 
All-Day Symposium, where the win- 
ning students were guests of the sec- 
tion. First place went to Fred Kleiner, 
U. of Pennsylvania. Second place, to 
Mathew G. Zellner, Lehigh U. and 
Third place to Ermest Eissele, U. of 
Delaware. Entries consisted of theses, 
term papers, or lab projects. Aim of 
the annual contest is to encourage 
chemical engineering students to de- 
velop proficiency in writing technical 
reports. The prize consists of technical 
or scientific books, to be chosen by 
the winner. 


Chemical warfare 

Chemical weapons are the most ef- 
fective, most readily available, hu- 
mane and productive methods of 
warfare we have today, according to 
Major General William Creasy. The 
former chief of Chemical Warfare 
Service, U.S. Army, in declaring his 
support for debilitating agents in war- 
fare, rather than lethal, said that he 
is particularly concerned from the 
point of view of effectiveness. Now 
vice president and manager, New 
York Division, Lummus Company, 
Creasy addressed the April meeting 
of the New York Section. 

Creasy categorically stated that he 
opposed our international policy of 
retaliation only in connection with 
CBW. But, he added, people are not 
ready to accept the fact that offense 
is the best defense. 

The advantages of chemical war- 
fare are: selective effects: CBR wea- 
pons can incapacitate only, or kill a 
predetermined percentage. 

Reverse behavior pattern for a pe- 

continued on page 132 
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a wide range of 
MAINTENANCE COATINGS 
that will save you money! 


What do your corrosion conditions require? This, in brief, is 
Carboline’s approach to each maintenance problem: a service-proven 
coating engineered to a specific condition. 

From our broad line of experienced maintenance coatings, we 
have a separate, correct system to match each condition—not one 
or two “‘cure-all’’ systems to fit a// environments. It is this 
engineering approach that reduces maintenance costs and assures 
maximum economy. 

Carboline coatings are higher in solids content, which produces 
greater film build-up and requires fewer coats—reducing labor costs. 
Superior quality results in longer life and requires fewer recoating 
cycles—again reducing labor costs. That’s why Carboline coatings 
are inexpensive and give you better protection, too. 

May we have the opportunity to bid your next job? We'll prove 
we can reduce your maintenance costs. 

WRITE TODAY, meanwhile, for Maintenance Chart No. 5 
with complete details on 17 different maintenance systems. 

Also, see our Catalog in CEC, pages 911-914. 


Sales engineers in principal cities. 
Consult your telephone directory. 


MAINTENANCE 
COATINGS 
WITH EXPERIENCE 


32-C Hanley Industrial Ct. St. Lowis 17, Mo. 


For more information, turn to Data Service card, circle No, 54 
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e New spiral grooved jacket for rapid 
heating and cooling available. 


e Can be used with or without electric 
heating mantle. 

Standard electric heating also supplied. — 

Simple flat bolted closure—fully con- | 
fined spiral wound gasket. 

Shaft water cooled and guaranteed for 
500 hours operation. 

Special intensifying lubrication cylin- | 
der—can be used with oil or water. 

e Shaft speeds to 1,500 r.p.m. 

e Removal of cover does not affect con- | 
nections—up to six openings includ- 
ing 2” diameter rupture assembly | 
through body flange are possible. 

e Floor, wall or bench mounting. 


e Body securely held to stand by two 


readily accessible bolts. 


PRESSURE PRODUCTS INDUSTRIES, INC. 
Hatboro, Pa. OSborne 5-1600 | 
Manufacturers of | 

laboratory and pilot plant pressure equipment 


Write for 
Catalog Sheet #9-V. 


For more information circle No. 31 
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riod of 24-72 hours, with startling 
results. 

Difficult to detect, particularly since 
it is possible that unknown agents 
might be used. 

Inexpensive (this puts it within the 
range of smaller countries). 

Figures on the relative effects of 
CBR weapons, issued at a symposium 
at the recent national ACS meeting in 
Chicago show: 

At the moment, there is no legal 
prohibition against the use of chemi- 
cal warfare. The Soviet Union has 
signed such an agreement, but they 
have stated that this was not valid 
against countries that have not signed. 
In Creasy’s opinion, the Russian 
stockpile at the moment is greater 
than ours. They have attempted with 
some success to get us into the posi- 


NUCLEAR AGENTS 


Immediate 


effective area 75-100 sq. miles 


Human lethality 98% 


Detection simple 


Time seconds 


tion where it is felt that if we talk 
about CBR the psychological effect 
would be to heighten world tension, 
and world opinion is unfavorable. 


St. Louis One-Day 

A record number (283) attended 
the highly successful Second Annual 
All-Day Symposium of the St. Louis 
Section in March. 

On the technical program, of par- 
ticular interest was the discussion on 
pollution. Several papers were pre- 
sented: Factors Affecting Stream and 
Air Pollution, H. H. Hilliker, Missouri 
State Pollution Board; A Simplified 
Continuous Liquid Stream Sampler, 
J. W. Miller, Mallinckrodt Chemical; 
Alumina Based Catalysts for Motor 
Exhaust Clean-up, E. E. Marshall, Al- 
coa Research Lab; Monsanto’s Pollu- 
tion Abatement Program, C. N. Stutz; 
Immobilization of Radioactive Wastes, 
R. H. Luebbers, University of Mis- 
souri. 

Also on the agenda were Grinding 


CHEMICAL BIOLOGICAL 


100 34,000 


30% (not necessarily 
lethal ) 


complex, but rapid 
7% seconds to 
30 minutes 


up to 14 days 


nit? and Shredding 
FOR... PROCESSING and RECOVERY 


TRI-SODIUM PHOSPHAT 
SODIUM SULPHATE 
CARBIDE + CRYOLITE 

GLASS 


BAUXITE GYPSUM 


AMERICAN Model WC CRUSHER 
Efficient, 
scores of industries, hundreds of mate- 


controlled reduction for 


rials. Equipped with rolling rings or 
ha rs. Mini headroom. 


“SKIMMINGS 


* Send us your inquiries 


For more information, turn to Data Service card, 
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Jerry McAfee addressing luncheon 
group at St. Louis All-Day Meeting. 


and Size Classification, and Modeling 
and Photographic Techniques. A 5- 
paper general session wound up the 
meeting's technical side. 

Jerry McAfee was featured speaker 
at the luncheon. He addressed the 
group on The A.J.Ch.E., What and 
Why. 


Automation and employment 

Automation will be a necessity to 
produce the chemicals demanded by 
an increased population because the 
prime labor force of men in the 25- 
34 age group will probably decline 
within the next five years. Speaker 
was K. R. Knoblauch, manager, 
chemical markets, Minneapolis Hon- 
eywell Regulator. Occasion: Southern 
California Section (J. F. Keville) Feb- 
ruary meeting. Employment, he con- 
tinued, will thus be limited in its 
expansion more by a shortage in the 
prime labor group than by the ex- 
pected increase in plant automation. 

For best results, the process should 
be matched with the automation. 
When applied to old plants, automa- 
tion may be unrewarding. Complete 
automation will be most profitable 
where raw materials can be moved in 
bulk, where operations are repetitive 
and standardized, and where volume 
is high. 

The biggest problem with increased 
automation is that at present, a Ph.D. 
is apt to be required to repair the 
instruments. However, by the time 
complete automation becomes com- 
mon, built-in instrument loop check- 
ing devices will be developed which 
will enable instrument mechanics to 
locate troubles in the control loop 
without leaving the central control 
station. 

Knoblauch estimated that 50 per- 
cent of instrument sales now are to 
the six largest chemical companies. 
Along with increased automation, 
electric instruments are expected to 
increase their share of the market to 
about 50 percent of new purchases 
in 1965. The volume-of pneumatic 
instruments will remain at present 
levels, and electric instruments will 
add to the volume, he concluded. 
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ASME. Steel 
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diameter; 6° 


We Ow ere mace... 
its well made! 


MAGNETIC PARTICLE INSPECTION 
FOR QUALITY ~ MASS SPECTROMETER TESTING 
CONTROL © PENETRANT DYE CHECKING 
X-RAY INSPECTION 


Koven equipment in all metals and alloys includes: High pres- 
sure vessels built to A.S.M.E. Codes; extractors; mixers; stills; 
kettles; tanks; stacks; breechings; hot transfer lines; large di- 
ameter fabricated piping and plate exhaust ducts; shop and 
field erected storage tanks. 


SPECIALISTS IN INTRICATE FABRICATION 


USING: STAINLESS STEEL ALUMINUM Cotalog 
* MONEL + NICKEL INCONEL + ALL CLAD Chemical 


MATERIALS + NICKEL PLATED STEEL 
Fabrication to all AS.M.E. Codes 


Call or write for a consultation with a trained 
KOVEN representative and send for Bulletin *550. 


| Telephone New Jersey FOxcroft 6-0400 New York 
| : MArket 3-8150 REctor 2-1160 


owen FABRICATORS, INC 


93-C East Dickerson Street, Dover, New Jersey 
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people 


in management 
and technology 


Karl H. Hachmuth has received the 
Hanlon Award of the Natural Gaso- 
line Association of America (NGAA), 
highest honor in the natural gasoline 
industry and one of the ranking 
awards in the petroleum industry. 
Hachmuth, staff consultant, research 
and development at Phillips Petro- 
leum, is the 24th recipient of the 
annual award, which is conferred for 
outstanding service to the natural 
gasoline industry. 

The citation read in part: We are 
honoring this man because his ever 
curious mind, his imaginative ap- 

roach to the problems of hydrocar- 
chemistry, and fundamental 
chemical engineering studies com- 
bined to benefit the industry. More 
specifically, we are recognizing his 
long and continued work in the de 
velopment of equilibrium ratio and 
enthalpy data, and his practical ap- 
plication of that data in extraction 


Hachmuth cited for industry service 


and separation processes. His experi- 
mental determinations led to basic 
concepts which have resulted in great 
advances in petrochemistry, and to 
new and useful products from natural 
gas liquids. 


Hachmuth’s degree 
in chemical engi- 
neering was re- 
ceived from the 
University of Mich- 
igan in 1925. In 
1927, he joined 
Phillips Petroleum 
as pilot plant en- 
gineer, and has been with them ever 
since. For several years he headed 
all fundamental chemical engineering 
studies, including design and opera- 
tion of pilot plants. These responsi- 
bilities later took in commercial proc- 
ess design. Much of his time in re- 
cent years has been spent in the 
fundamental studies of Fractionation 


Research, Inc., a cooperative project 
involving many of the leading oil 
companies, Hachmuth is a director of 
A.LCh.E. 

Presentation of the 1960 Award 
was made at the 39th Annual Con- 
vention of the NGAA in Houston, 
Texas. 


Officers of the A.LCh.E.’s Nuclear 
Engineering Division for 1960 are: 
W. A. Rodger, chairman; C. E. Stev- 
enson, vice chairman; C. E. Dryden, 
secretary-treasurer. Executive commit- 
tee members are: C. F. Bonilla, J. W. 
Clegg, O. E. Dwyer and R. B. Rich- 
ards. 


Donald D. Davidson has been elected 
a vice president of Golden Bear Oil 
Co. He will be responsible for all 
manufacturing operations for the Los 
Angeles firm. 


Ira W. Hutchison has been named 


EXCLUSIVE’ 


New Nozzles 


TAN-JET 
SOLID CONE NOZZLES 


Non-clogging nozzies having a uniform 
solid-cone spray pattern, furnished 

in brass, steel, 303 stainless or 

other suitable materials for any 
application or process which 

involves spraying of fluids. 

Sizes 44"—%"—2" male or female conn. 


SPAN-JET 
FLAT SPRAY NOZZLES 


For spraying or washing inside 

of tubular units or other uses 

where a circular wide-angle spray 

is needed. Made in two patterns — 
160° hollow-cone spray or 180° fiat — 
circular spray. Available in brass or 
303 stainless stee! — others on request. 
Sizes Ye" — Va" — %” male conn. 


180°. 


Write for your 
FREE CATALOG TODAY 


¢ We. STEINEN Mes. Co. 
S ¢c INDUSTRIAL NOZZLE DIVISION 

49 Bruen Street, Newark, New Jersey 

BRVING INDUSTRY FOR MORE THAN FIFTY YEARS 
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ACCURATE ana 
FAST ACTING 


TYPE 


470 P.O.P. 


Delivers same power in 
either direction at any 
point of the stroke. Adapt- 
able to virtually all types 
of valve bodies including 
Butterfly valves. No air set 
required—utilizes clean, 
noncorrosive air or gas up 
to 150 psi. Easily reversible 
actuator can be changed 
in the field. 


IF IT FLOWS THROUGH PIPE ANYWHERE 
IN THE WORLD... CHANCES ARE IT’S 
CONTROLLED By... 


FISHER GOVERNOR COMPANY (4}-1,/ 


SINCE 1880 


For more information, turn to Data Service card, circle No. 21 
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president of Dow Corning Interna- 
tional, S.A. Hutchison joined Dow 
Chemical in 1940, and Dow Corning 
in 1943. He continues as manager, 
International Department, Dow Corn- 
ing, a post he has held since its for- 
mation in 1953. 


In key staff 
changes at Ludlow 
Papers, Austin W. 
Fisher, Jr. (left) 
moves up to the 
post of vice presi- 
dent, to take 
charge of the com- 
pany's over-all 
technical program. Howard H. Reyn- 
olds succeeds him as research direc- 
tor. Reynolds comes to Ludlow from 
W. R. Grace, where he was manager, 
Technical Department, Cryovae Di- 
vision. Another addition to the Mas- 
sachusetts firm is Robert M. Yahres, 
as director of Quality Control. 


William B. Hudson, Jr. has been 
elected vice president, in charge of 
refinery engineering, Arthur G. Me- 
Kee and Co. A 1941 graduate of 
Drexel Institute of Technology, Hud- 
son was for 19 years associated with 
Foster Wheeler, most recently as 
manager, Petroleum Refinery Depart- 
ment and of foreign operations. 


Chalmer G. Kirk- 
bride has been 
elected vice presi- 
dent of Sun Oil, 
in charge of re- 
search and engi- 
neering. Kirkbride 
came to Sun as 
executive director, 
research and engineering in 1956, 
after serving as president and chair- 
man of the board, Houdry Process. 
He is president, AviSun, and a direc- 
tor of SunOlin Chemical and of the 
Houdry Corp. A past president of 
A.L.Ch.E., he is the author of a text 


book on chemical engineering. Kirk- 


bride also holds several patents on 
petroleum refining processes. 


In top manage- 
ment changes at 
Singmaster & 
Breyer, Byron 
Marquis (left) was 
appointed presi- 
dent of the com- 
pany, and Frank 
G. Breyer became 
chairman of the advisory committee. 
Breyer, one of the founders of the 
firm, was previously chairman of the 


board. He holds more than 50 pa- 
continued on page 136 


FFCO Specialized E 
Solves Specific HEAT TRANSFER PROBLEMS... 


Years of experience in engineering and fabricating of heat 
exchangers for the wide range of temperatures pressures en- 
countered in refining-petrochemical-natural gasoline plant proc- 
esses enables EFCO to offer service-proved engineering design 
and guaranteed job-ratings. 

This Shell Oil Company installation, in their Deer Park 
Refinery, is typical of the many high-pressure, high-temperature 
alloy exchangers designed and fabricated by EFCO, for plat- 
former feed to effluent exchangers. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS—THEY KNOW US WELL 
Write for General Cotolog 
ENGINEERS AND FABRICATORS, INC. 
P. O. BOX 7395 . HOUSTON 8, TEXAS = 


Safe storage for corrosive liquids... 


| Gates 
Rubber 
Lined 
Tanks 


Gates uses a wide variety of rubber and 
plastic compounds to line tanks for safe 
storage of most corrosive liquids 


Low cost....fast delivery 


The Gates tank plants in Sioux City, lowa 
and Denver, Colorado, specialize only in 
corrosion protection. As a result, tanks 
can be lined with unusual speed and at 
low cost. Immediate delivery on many 
popular models carried in stock. 


Write for TPA 859 


complete '. The Gates Rubber Co. Sales Division, Inc. venver 17, colorado 


information: 


For more information, turn to Data Service card, circle No. 56 
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People 


from page 


tents, most of them covering the ex- 
traction of metal from ore, and the 
use of pigments as compounding 
agents in paint, rubber and plastics 
Marquis has been a partner in the 
firm since 1945. He holds patents on 
pigment processes and chemical en- 
gineering equipment. 


Harry B. Warner 
(right) has taken 
over as president, 
B. F. Goodrich 
Chemical. Former- 
ly vice president, 
marketing, Warner 
has also served as 
vice president, de- 
velopment, and in 
turing, engineering and field assign- 
ments, both in the United States 
and overseas. He succeeds john R. 
Hoover, who retired after 35 vears 
with the company. In other appoint- 
ments, Thomas B. Nantz steps into 
Warner's post of vice president, mar- 
keting, and Robert D. Scott takes 
over as vice president, manufactur 


various manufac- 


ing and development. 


BIG NAMES 


Choose H&T for 
Water Treating Equipment .. . 


Maurice E. Brooks, 
Lummus Company 
director of engi- 
neering, has been 
elected a vice pres- 
ident of the com- 
pany. Brooks joined 
Lummus in 1940 
as a process engi- 
neer. He has since served as senior 
process engineer and manager of the 
company’s French subsidiary, as as- 
sistant to the vice president of engi- 
neering, and in other executive posts. 
A graduate of Cooper Union School 
of Engineering, Brooks also attended 
Brooklyn Polytechnic Institute and 
New York University graduate schools. 


Lloyd Brownell, professor of chemi- 
cal and metallurgical engineering at 
the University of Michigan, has been 
granted leave for the second semester 
of 1960. He will serve as a consultant 
to ICA in Indonesia, where he will 
assist in the design of a radioisotope 
center for that country. 


New appointments in the Cities Serv- 
ice Research and Development proc- 
ess research lab at Lake Charles, La. 
ure John J. Hagan, senior research 
engineer; J. T. Kelly, head of the 
division, and H. M. Knight, senior 
research chemist. 


Hal M. Hart has been appointed a 
project director, Whiting laboratories, 
Standard Oil (Indiana). He will be 
responsible for developing new ways 
to use electronic computers in con- 
trolling selected processes for refining 
petroleum. 


Dwight L. Miller has been named 
assistant director, U. S. Department 
of Agriculture, Northern Research 
Laboratory. His previous position with 
the Agricultural Research Service was 
assistant to the director. 


At Newport Industries, Arnold A. 
Arndt has been appointed plant man- 
ager of Pensacola, Fla. operations. 
Arndt’s background includes opera- 
tions, administration, and engineer 
ing in heavy chemicals, pharmaceuti- 
cals, and high energy fuels. 


C. C. Oldenburg has assumed the 
post of senior research engineer, Rich- 
mond laboratory, California Research. 
Also at the Richmond lab, R. J. 
Mitchell has been appointed group 
supervisor, refinery technical service. 


Jean R. Okel has joined Cyprus Mines 
Corp. as manager, chemical projects. 
Okel was formerly senior chemical 
engineer with C. F. Braun. 


continued on next page 


American Cyanamid 
Boker 

Barrett 

Davison 

duPont 

General Aniline 

U. Gypsum 


AJUST-O-FILM 


CENTRIFUGALLY WIPED, THIN-FILM 
PILOT PLANT SIZE PROCESSING UNIT 
WITH EXCLUSIVE BLADE-CLEARANCE CONTROL 


Moximum thermal efficiency 
| with high and low viscosity 
materials in one automatic, 
continuous short-time pass. 


Jacques Wolf 
Olin Mathieson 
Solvay 

Tenn. Eastman 
Rohm & Haas 
Royce 

Stauffer 


For 

CHEMICAL REACTIONS 
CONCENTRATING 
DEHYDRATING 
DEODORIZING 
DESOLVENTIZING 
DISTILLING 
EVAPORATING 

HEATING AND COOLING 
STRIPPING 


Complete plants for 
demineralization, de- 
alkalizing, clarifica- 


tion, silica removal, 


water softening, iron and manganese removal. Send 


for catalog or ask to have field representative call. 
Write for information about 
testing your products in 

| our pilot plant; or leasing 
arrangements. 


KONTRO for PROCESS CONTROL 
|The KONTRO COMPANY, Inc. 


MASSACHUSETTS 
For more information, turn to Data Service card, circle No. 113 
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Reverse Toper 
Model 


HUNGERFORD & TERRY, INC. 


CLAYTON 10, NEW JERSEY 
Over 50 years’ experience 


For more information, turn to Data Service card, circle No. 8 
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Facts-of-Life for 


successful engineers 
must include attitude, 
Self-appraisal, vision, 
understanding, respect, 
relaxation and “happiness” 


Achieving ‘success’ and/or “hap- 
piness” in your professional and per- 
sonal future won't just “happen,” 
regardless of how diligently you apply 
yourself to your daily tasks, unless your 
efforts are coordinated along specific 
paths of endeavor. Your life as an 
engineer must be counterbalanced by 
your life as an individual — because 
engineers ARE human,” despite com- 
ment to the contrary. 

The engineer reacts to the same 
human stimuli and motivations as the 
man in the accounting division, the 
sales department, the repair and main- 
tenance crew, the general office force, 
or in the management division. All are 
motivated to varying extents by the 
same drives for recognition, self-respect, 
material progress, functional impor- 
tance, personal pleasuge, financial stabil- 
ity — and “security,” however, the 
latter is translated 

The fact of the matter is no longer 
“theoretical,” it is accepted, proven, 
practical “common-sense”: to accomp- 
lish either or both of these achieve 
ments, your pursuit of “happiness” 
and/or “success” must have (a) am- 
bition, (b) definition, (c) purpose, 
(d) direction. It is a life-long pursuit, 
subject to many detours and changes. 
In the pursuit itself, however, will be 
found much of its own reward 

One of our basic problems seems to 
stem from our relationships with others 
—our reactions to the drives of other 
people and their reactions to ours, be- 
cause, like it or not, we are affected by 
other people, and they are affected by 
us 

Protessionally, we are affected by our 
superiors, associates and subordinates — 
both technical and non-technical. Per- 
sonally, we are affected by our family, 
our relatives and our friends — on and 
off the job. Our object then, is to 
ascribe to both our professional and 
personal life those qualities and human 
attributes which bring professional suc- 
cess and personal happiness. W'e must 
develop a formula for living 

This limited space, of course, does 
not permit a full look at this most 
complex of subjects, but a more com- 
plete treatment of human relations in 
engineering is found in a booklet en- 
titled “Success and/or Happiness — in 
Engineering,” available free upon re- 
quest. Write for your copy to WEST- 
ERN SUPPLY COMPANY, HEAT 
EXCHANGER DIVISION, P. O. BOX 
1883, TULSA, OKLA. — and remem- 
ber, owr success and happiness stems 
partially from the heat exchangers in 
your future. 
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Hayden B. Kline, president of Indus- 
trial Rayon, became chairman of the 
board of directors of the merged In- 
dustrial Ravon and Texas Butadiene 
& Chemical Companies. 


Raife G. Tarking- 
ton has been 
named associate 
head, Applied Pho- 
tography Division, 
Kodak research 
laboratories. Serv- 
ing five vears in 
the Army during 
World War Il, Tarkington was an Air 
Force Lieutenant Colonel and assist- 
ant chief, Wright Field photographic 
laboratory by 1946. Except for these 
vears, he has been with Eastman Ko- 
dak since 1936. 


Donnell H. Wagner has joined Baxtes 
Laboratories as chief engineer. He 
comes to the Morton Grove, Illinois, 
firm from Campana Corp., where he 
was an assistant vice president. 


William J. Shelley moves into the 
newly created position of director 
of administration, Uranium Division, 
Mallinckrodt Chemical Works. J. 
Harold Yeager has been named tech 
nical director at Weldon Spring, 
Missouri. 


Jay Robert Martin has joined the 
staff of the Tonawanda Laboratories, 
Linde Company (Union Carbide). He 
is in the chemical engineering sec- 
tion, Engineering Lab. 


Robert R. Pierce has been elected 
chairman of the Inter-Society Corro- 
sion Committee. Pierce, who is man- 
ager, Corrosion Engineering Products 
Department, Pennsalt Chemicals, will 
serve for a two year term. Formerly 
vice chairman of the Committee, he 
was A.L.Ch.E. representative for sev- 
eral years. Sponsored by NACE, the 
Committee is made up of two dele- 
gates from each of 35 U. S. technical 
societies, and 13 foreign delegates. 


Rowland F. Hein has been promoted 
to research supervisor in chemical en- 
gineering at Du Pont’s Jackson labora- 
tory. A graduate of the University of 
Minnesota, he received his Ph.D. 
there in 1952, after which he joined 
the Jackson lab staff as a research 
engineer. 


Samuel Kruty, in his new post of pro- 
continued on page 139 
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TAYLOR 


COLORIMETRIC 
COMPARATORS 


give you 
fast 
accurate 


tests 


chlorine, 
phosphate 


in just 


COLOR STANDARDS 
GUARANTEED 
AGAINST FADING 


101 pages of technical dete 


and information. Gives 


June 


For more information, circle No. 25 


1960 


CX theory and application of pH 
\\ control. Describes Taylor line. 


W. A. TAYLOR %° 


412 STEVENSON LANE @ BALTIMORE 4 MO 
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or obligations, 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 


A new floating zone fixture for the 
production of ultra-high purity metals 
ond semi-conductor materials. Purifica- 
tion or crystal growing is achieved by 
traversing a narrow molten zone along 
the length of the process bor while it is 
being supported vertically in vacumm or 
inert gos. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides greot flexibility for laboratory 
studies. 


Model HCP 


A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ. 


ently controlled. 
t @ An arrangement to rapidly 
! center the process bar within 


ht walled quartz: tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quarts tube is ra- 


i ther simple and adapters can 
| be used to accomodate larger 
; diameter tubes for larger pro- 
cess bors. 


© Continuous water cooling for 
the outside of the quartz tube 
during operatian. 

A bly and di bly of 
this system including removal 
of the completed process bar 
is simple ond rapid. 


_ WRITE FOR NEW LEPEL CATALOG 
Electronic Tube Generators 1 Kw to 100 Kw. 
Spark Gap Converters 2 Kw to 30 Kw. 


OF HIGH FREQUENCY 
Lep LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77, N.Y. 
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We have 


Our 
In our 
present fairly 


December 31, 


preceding year. 


Current assets: 


Cash on hand and demand deposits 
Cash in savings institutions 


Less cash in Trust and Special Funds ..............cce.csee0s 255.15 $137,109.23 
Investments at cost and accrued interest .............sseeeeeeeeees $270,451.69 
Less investments in Trust and Special Funds ................000s05 5,386.25 265,065.44 
Trust and Special Funds: 


Surplus 


Total 
Trust and Special Funds 


Income: 


Expenses: 

Retirement plan and federal insurance contributions ............66.0scceeeenee 10,924.47 
OGice equipment and machine remtal 11,612.14 
Engineering Societies Personnel Service, Inc. .......6-0cccceeeesecseneeceeeenee 3,000.00 
United Engimeering Comter 1,796.73 


Surplus, December 31, 1958 


Surplus, December 31, 1959 


examined the balance sheet of the American Institute of Chemical Engineers as 
of December 31, 1959 and the related statement of income and surplus for the year then ended. 
examination 
accordingly included such tests of the accounting records and such other auditing procedures 
as we considered necessary in 
opinion, 
the 

1959, 
with generally accepted accounting principles applied on a basis consistent with that of the 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


Total 


Current Liabilities: 

Accounts payable 
Deferred income 
National Science Foundation Grants 
Education and preprint funds 


AUDITOR’S REPORT 


was made in accordance with generally accepted auditing standards and 
the circumstances. 

the accompanying balance sheet and statement of income and surplus 
financial position of the American Institute of Chemical Engineers at 
and the results of ita operations for the year then ended, in conformity 


F. W. LAFRENTZ & Co. 
Certified Public Accountants 


BALANCE SHEET 
DECEMBER 31, 1959 
ASSETS 


$106,368.42 
30,995.96 


$456,379.26 


207,861.82 
25,761.54 
3,080.39 
182,323.23 


$450,737.86 
5,641.40 


(as set forth above) 


STATEMENT OF INCOME AND SURPLUS 
FOR THE YEAR ENDED DECEMBER 31, 1959 


198,842.56 


$182,323.23 
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REACTION 
VESSELS 


designed and built 
BY 
BETHLEHEM 
assure 


e lower first cost! 
e less maintenance! 
@ fewer shutdowns! 


For the Reaction Vessel above, complete 
with agitator and drive, a special cast iron 
composition was selected to increase life. Ex- 
tremely low maintenance costs were made 
possible by use of a Stellited shaft in the 
stuffing box to avoid scoring and wearing of 
shaft by packing. Heavy duty geor reducer 
with minimum bearing runout, drives the agi- 
totor shaft. Replacement or adjustment of 
bearings can readily be made without 
lengthy shutdowns or expensive repairs. 

Bethlehem manufactures Vessels in cast iron 
ond fabricated steel, stainless steel, alloys, 
and clad to ASME codes and to the highest 
specifications and stondards. X-ray is just 
one of the techniques used to insure sound 
construction for demanding service. WE 
INVITE YOUR INQUIRIES. 


See 8-page catalog in C. E. C. 
for complete facilities of 
Process Equipment Division of 


BETHLEHEM FOUNDRY 


~—eMACHINE CO. 


For more information, circle No. 32 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 


| 
People 


| over the new position of vice a 
€ 


from page 137 


duction manager, Dearborn Chemical, 
will head up manufacturing operations 


for all Dearborn product lines. He | 


will have offices both at Lake Zurich, 
Illinois, and at Chicago. 


William B. Yarborough has taken 


dent, responsible for research, devel- 
opment, and engineering, at Allied 
Chemical’s National Aniline Division. 

Other appointments at National 
Aniline are John M. Esposito and 
Stephen Duch, Engineering Depart- 
ment, Buffalo, New York, plant. In 


| the Plastics and Coal Chemicals Divi- 


sion, Kenneth D. Meiser is assistant 


| director of engineering, Technical De- 
partment. 


Marketing 

Gerald F. Koepplinger steps into the 
post of general sales manager, Mooney 
Brothers Corp. He has been with the 
Little Falls, N. J. firm for ten years, 
and was sales engineer until recently. 


Necrology 


Gerald L. Eaton, 53, director of re- | 


| search and development, United En- 


gineers & Constructors. He had been 
with the Philadelphia firm since 1944. 
Previously Eaton had worked in the 
development of new processes for oil 
cracking and gas polymerization, both 
at Atlantic Refining and at Gulf Oil. 
The author of many technical papers 
relating to thermal cracking of pe- 
troleum fractions, Eaton held seven 


| patents. A scholarship established at 


Acadia University, Nova Scotia, 
where he did his undergraduate work, 
will be known as the Gerald L. Eaton 
Scholarship in Chemical Engineering. 


Harry J. Karakas, 52, manager of the 
New York sales office of Rodney Hunt 
Machine Co. Before joining the 
Orange, N. J. firm in 1956, Karakas 
had been associated with Pfaudler, 
the Patterson Foundry & Machine Co. 
and the Interchemical Co. 


Henry T. Ward, 63, head of the De- 
partment of Chemical Engineering at 
Kansas State University, since 1948. 
Ward also headed the Chemical En- 
gineering Department at the Univer- 
sity of Arkansas during 1947-48. Pre- 
viously, he taught at the University 
of Wyoming, Montana State College 
and Drexel Institute of Technology. 
During his tenure at Kansas State, the 
department became accredited by the 
ECPD, a Ph.D and a nuclear engi- 
neering curriculum were instituted. 


gives RUGGEDNESS 
and VERSATILITY to 
new FIKE CPV UNIT 


A holddown ring is the added feature 
that gives the new Fike CPV rupture 
disc unit a distinct advantage over 
conventional units. The close fitting 
holddown ring holds the rupture disc 
snugly to the vacuum support. This 
reduces wrinkling and possible fatigue 
failure in cycling vocuum and pres- 
sure service. It also protects fragile 
discs from being cut by excessive 
tightening. 

The Fike CPV unit is more rugged 
than conventional rupture discs of 
equal rupture pressure. It is more 
easily handled and there is less dan- 
ger of damaging the rupture disc dur- 
ing installation from over torque or 
slight inclusion of foreign matter on 
seating surfaces of flanges. 


Sizes range from 1” to 24” with rup- 
ture pressure ranging from 4 to 850 
Ibs. PSIG at 72° F. Metals available 
depending on size, include aluminum, 
copper, silver, nickel, monel, inconel 
and stainless steel. Any of the above 
materials furnished with plastic disper- 
sion coats or sheet plastic lamination 
for various corrosive conditions. 


Send for the new complete catalog 
on Fike Rupture Discs. 


METAL PRODUCTS CORP. 
Blue Springs, Missouri 
(Dept. 


For more information, circle No. 92 
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PROCEEDINGS OF THE future 
1960 HEAT TRANSFER AND || 

| 1960—MEETINGS—A.I.Ch.E. 


ference & Exhibit. Sponsored _# 

j i ili ASME. A.1.Ch.E. sponsored panel discussion 
Edited by David M. Mason, William C. Reynolds, and Walter G. on Discrepancies Between Design Procedure & 
. Plant Operation. Moderated by D. Kern 
Vincenti. Papers on technical and scientific advances in thermo- | panelists; D. J. Bereman. Union Ol: C. H 

j j Brooks, Sun Oi]; C. H. Gilmour, Union Car- 
dynamics and related fields. $8.75 bide Chem: A. Cc Mueller, Dupont, A.I.Ch.E 
a Ay papers to S. W. Churchill, U. of Mich. Ann 
STANFORD UNIVERSITY PRESS | Arbor, Mich. ASME papers to J. P. Hartnett. 

| WU. of Minnesota, Minneapolis, Minn. Exhibit 

Order from your bookstore, please info to P. A. Jolcuvar, ALCh.E., 25 West 45 

N. 36, N. ¥. 

@ Cambridge, Mass., Sept. 7-9, 1960. MIT 
Joint Automatic Control Conference. Spon- 
sored by AI.Ch.E. AIEE, IRE, ASME, ISA 
For A.I.Ch.E. info refer to: W. H. Abraham, 


Reprints Available: DIMENSIONLESS NUMBERS Eng. Exp. Sta., Dupont, Wilmington 98, Del 
@ Tulsa, Okla., Sept. 25-28, 1960. Hotel Mayo 
A.1.Ch.E. National Meeting. Gen. Chmn.: E 


Pages 55-64, September CEP 
W. Kileren, Pan Am. Petrol. Corp., Tulsa, 
Hachmuth 


Members and Nonmembers Student Chapters and Colleges Phillips Petroleum Co. Bartlesville. Okla 


Multiphase Flow in the Production & Drilling 


1-9 copies $.50 each 1-9 copie 9° of Oil Wells—L. P. Whorton, Atlantic Refin- 
I vet $.25 each ing, Box 2819, Dallas 1, Texas. Natural Gas 


10-99 copies 40 10-99 copies .20 ° & Natural Gas Liquids—R. L. Huntineton. 
00.999 coni 95 ” U. of Oklahoma, Norman, Okla. Advances in 
99 copies .25 100-999 copies .15 6. 


1000 copies .15  ” 1000 copies ” R&D Co., P. O. Drawer 2038, Pittsburgh 30, 
Pa. Petrochemicals—C. V. Foster, Continental 


Add 3% Sales Tax for delivery in New York City. Oil Co. Ponca City, Okla. & H. L. Hays 
Phillips Chem. Co., Bartlesville, Okla. Pilot- 
ing or Why Buy the Restaurant When All 


Order from Publications Dept. Yew Seed Puillips 


Pet. Co, Bartlesville, Okla. & D. Popovac, 


American Institute of Chemical Engineers 
Luce, The Duriron Co. P.O. Box 1019, Day- 


25 West 45 Street, New York 36, N, 7 ton 1, O. & M. 8S. Whorley, Black, Sivalls 
& Bryson, P.O. Box 1714, Oklahoma City, 


KUNKLE GAUGES 


FOR PROCESS & POWER INSTRUMENTATION 


KUNKLE YY cauces i 2 STEDMAN SINGLE CAGE MILL 


Complete, broad range line makes gauge application- 
specification easy with assured results backed by 50 years 
of gauge manufacturing experience. slowing the operations 


® Reduces most materials, including those that 
are wet, sticky or gummy without plugging or 


‘~ Handles up to 100% recirculating load without 
YOUR COPY build-up of nearsize. 
High Capacity. Low maint 
AND SPEC I operation. Low Horse Power. 100% impact. 
DATA Write for complete information to: 
NOW 
AVAILABLE call STEDMAN 
Wastes FOUNDRY and MACHINE COMPANY, Inc. 
subsidiary of United Engineering and Foundry Co. 
AURORA, INDIANA 


By the makers of dependablé Kunkle Valves 
KUNKLE VALVE CO. + FT. WAYNE, IND. 


For more information, turn to Data Service card, circle No. 58 For more information, turn to Data Service card, circle No. 37 
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plied to Engineering—R. L. Heiny, 2709 Jef- 
ferson, Midland, Mich. Air & Ammonia Plant 
Safety—G. Weigers, Amer. Cyanamid Co., 
P.O. Box 10008, Jefferson Branch, New Orleans 
21, La. Refinery & Natural Gasoline Plant 
Safety—J. N. Romine, Phillips Petrol., Bartles- 
ville, Okla. Processing Agricultural Products— 
A. Rose, Tex. Eng. Exp. Sta., Tex. A&M, Coll 
Sta. Tex. Chemical Reactions induced or 
Modified by Radiation—J. J. Martin, ChE. 
Dept., U. of Mich., Ann Arbor, Mich. Conser- 
vation & Utilization of Water—F. J. Lockhart, 
Ch. E. Dept. of U. of So. Cal., 3551 University 
Ave., Los Angeles 7, Cal. Foams—C. S. Grove, 
Jr., Syracuse U., Syracuse 10, N. Y. & R. L. 
Tuve, U.S. Naval Rsch. Lab., Wash. 25, D.C. 
Computers as a Management Tool—R. Cziner, 
Grace Chem. Co. 3 Hanover Square, New 
York 4, N. ¥. Non-Newtonian Fluid Mechanics 
A. B. Metzner, U. of Delaware, Newark, Del 
Student Program—O. K. Crosser, Univ. of 
Oklahoma, Norman, Okla. Selected Papers— 
R. H. Perry, ChE. Dept. U. of Oklahoma, 
Norman, Okla 
@ Washington, D.C. Dec. 4-7, 1960. Statler 
Hotel. A.1.Ch.€. Annual Meeting. Gen. Chmn.: 
J. L. Gillman, Jr., 1700 K St., N.W., Wash 
6. D.C. Tech. Prog. Chmn D. O. Myatt, 
Science Communication, Inc., 1079 Wisconsin 
Ave., N.W., Wash. 7, D.C. Air Pollution— 
A. J. Teller, U. of Florida, Gainesville, Pia 
Unsteady—State Instrumentation—T. J. Wil- 
liams, Monsanto Chem. Co., St. Louis, Mo. 
Fluid Dynamics—A. C. Acrivos, U. of Cali- 
fornia, Berkeley, Calif. Information & Com- 
munications—R. O'Dette, NSP, Wash Dc. 
Nuclear Reactor Operations—R. L. Cummings, 
Atomics International, Canoga Park. Calif 
Chemical Plant Safety—C. E. Dry- 
den, Ohio State U., Columbus, O. Phase Tran- 
sitions—G. Bankoff, Northwestern U., Evans- 
ton, Ill. Saies Overseas—J. Costigan. The 
Sharpless Corp., 501 Fifth Ave., New York 
17, N.Y. Chemical Engineering—A Vital Link 
in Broadening the Uses of Agriculture Crops— 
J. E. Simpson, US.D.A. Chemical Warfare- 
Dispersal of Materials in Aerosol Form—L. E 
Garono, Army Chem. Corps. Role of the 
Chemical Eng in Envir tal Health 
Engineering—W. L. Faith, Air Pollution Foun- 
dation, 2556 Mission St., San Marino, Calif. 
Feeding, Clothing, and Protecting the Combat 
Soldier—-Leo Spano, Quartermaster R&Enge 
Command, Natick, Mass. Phenomena Affecting 
Materials in Extreme Environments — J 


Hearne, Air Force R&Eng. Impact of Govt. 
Programs on Chemical Engineering Education 
—W. K. Davis, Bechtel Corp. Toxic Plant 
Construction—L. E. Garono, Army Chem 
Corps. Potentialities of Fuel Celis as Power 
Sources—P. Greer, Army OOR. Saline Water 
Conversions—J. J. Strobel, OSW, Dept. Int 
Chemical Engineering in the Mineral industry 
—H. Perry, Chf. Bit. Coal Res. Br. US 
BuMines. Rocket Propeliants—W. E. Sheehan, 
DDRE. Economic Evaluation of New Processes 
—J. H. Hirsch, Gulf R&D Co., P.O. Drawer 
2038, Pittsburgh 30, Pa. New Crystallization 
Techniques—H. M. Schoen, American Cyana- 
mid Co., 1937 W. Main St., Stamford, Conn 
Heat Transfer, Papers requested—M. Altman, 
Gen. Elec. Co., 3198 Chestnut St. Philadel- 
phia, Pa. 

Deadline for papers: July 5, 1960 


1960—Non-A.1.Ch.E. 


@ Ann Arbor, Mich. July 11-20, 1960. Univ 
of Michigan intensive summer course Ap- 
plied Mathematics for Chemical & Metal- 
turgical Engineers. For info: K. H. Coats, 
ChE. Dept., 2028 East Engineering Bide 
enrollment: R. E. Carroll, Engineering Sum- 
mer Conf., 126 West Engineering Bidg 

@ Cambridge, Mass. July 18-29, 1960. MIT 
special summer program Dynamics & Con- 
trol of Processes. For info: P. L 
Thibaut Brian, MLT., Cam- 
bridge 39, Mass 


1961—MEETINGS—A.1.Ch.E. 


@ New Orleans. La. Feb. 26-March 1, 1961 
Hotel Roosevelt, A.!.Ch.£. National Meeting. 
Gen. Chmn F. Wiedeman, Cyamamid, 
New Orleans, La. & H. E. O'Connell, Ethy! 
Corp., Baton Rouge, La. Tech. Prog. Chmn 
A. L. Regnier, Petroleum Chem. P.O. Box 
6. New Orleans 6, La. Srainstorming Tech- 
nical Problems—-G. C. Szeeo, Space Tech- 
nology Labs. P.O. Box 95001, Los Angeles 
45, Calif. Kinetics of Catalytic Reactions— 
M. Boudart, Princeton U., Princeton, NJ 
Petrochemicals—Future of the industry on 
the Gulf Coast—J A. Sherred, Monsanto 
Chem. Co St. Louls 66, Mo. Filtration— 
FP. M. Tiller, U. of Houston, Houston, Texas 
Settiing—A. G. Keller, La. State U., Baton 
Rouge. La. Future Processing Technology in 

continued on page 142 


Ch.E. Dept., 


Binks spray nozzles 


for washing, cooling, processing, 
humidifying, dehydrating, and 
hundreds of other applications. 


You'll get the right nozzles quicker by call- 
ing Binks... manufacturers of one of the 
most complete selections ever produced. 

There is a size and spray pattern for 
every purpose...with nozzles cast or ma- 
chined from standard or special corrosion- 
resistant metals and materials. 


MAIL COUPON 
NOW! 


Binks 
3114-32 Carroll Ave., Chicago 12, tl. 


O. K. Binks, send me your comprehen- 
sive Spray Nozzle Cetelog without 
obligation. 


COMPANY____ 
ADDRESS. 
CITY ZONE__ 


STATE 


2 


For more information, turn to Data Service card, circle No. 3 
CHEMICAL ENGINEERING PROGRESS, (Vo!. 56. No. 6) 


Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
— within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant's special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middie. Thus blend- 
ing is 4-way right from 
Start of charging. 

4 

Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.'s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
lot work and small runs. 


One of four 450 cu. ft. Sturtevant Blenders at 
Celriver Plant of Celanese Corp. (Rock Hill, 
N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 
most exacting blending requir 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are ¢ngineered to fit each customer's needs 
— can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 135 Clayton 
St., Boston, Mass. 


For more information, circle No. 11 
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Binks 
COMPLETE 
AND COOLING TOWERS 


Ch.€. in Metal Refining—W. M. Campbell, 

Future meetings Chem. & Met. Div., Atomic Energy of Can., 
Chalk River, Ont. Heavy Metal Mfr.—L. P. 

from page 14l Scoville. Diamond Alkali, Union Commerce 

S Bidg., Cleveland 14, O. Applications of High 

Speed Photography—A. I. Johnson, Univ. To- 

ronto, Toronto 5, Ont. Bulk Fibrous Materials 


the Petroleum industry—-A. F. Kaulakis, Proc- R. M. Christiansen, Stearns-Roger Mfg. Co., 
ess Res. Diy. ESSO. Education and Profés- penver, Colo. Pulp and Paper—J. L. McCar- 
sionalism—R. P. Dinsmore, Goodyear Tire & thy, Univ. Washington, Seattle 5, Wash. New 
Rubber Co, Akron 16, O. Mathematics in Research Techniques—D. Hyman, Cyanamid, 
Chemical Engineering--R. L. McIntire, Mathe- 1937 Ww. Main St., Stamford, Conn. Mixing- 
atical Eng. Assoc, 3108 Sweetbriar, Fort ¢yndamentais—J. Y. Olshue, Mixing Equip- 
J Worth 9. Tex. Evaluation of R&D Projects— ment Co., P. O. Box 1370, Rochester, N. Y 


L. A. Nicolai, 239 Parsonage Hill Rd., Short Mixing-Applications—E. E. Ludwig, Dow Chem- 
Hills NJ Liquid—Liquid Extraction —R B ical, Freeport, Tex Cash Flow Methods in 


Beckman, Carnegie Tech, Pittsburgh 13, Pa Economic Analysis—D. D. MacLaren, Esso 
New Petrochemical Processes in the Area— Research & Ence. P. O. Box 215, Linden. 
B. G. Caldwell, Dow Chem. Co, Plaquemine, N. J. General Papers—D. J. Porter, Diamond 


La. Materials of Construction—R. V. Jelinek, jkali, P. O. Box 348, Rsch. Center, Pains- 
Syracuse U., Syracuse, NY, Thermodynamics  yiiie, O. Student Program—H. B. Kendall, 


‘ ~ J. J, Martin, Ch.E. Dept., Univ. Calif., L.A Case Inst.. 10900 Euclid Ave., Cleveland, O. 
24, Calif, Use of Probability Mathematics in Deadline for papers: Dec. 7, 1960 
Economic Evaluation —A G Bates, Atlas 
/ Powder Co.. New Murphy Rd., Wilmington 99, @ Lake Placid, N. Y., Sept. 24-27, 1961. Lake 
4 Del international Chemical Picture—L Placid Club. A.1.Ch.E. National Meeting. Gen. 


Resen, CEP. Selected Papers—E. Mannings, Chmn.: B. I. MacDonald, Jr., G. E., Water- 
Shell Oil Co. Norco, La ford, N. Y. Tech. Prog. Chmn.: E. R. Smoley, 
Deadline for papers: Sept. 5, 1960 30 Sc ~~ Lane, Scarsdale, N. Y. Process Man- 
cial Chemical Development; 
© Cleveland, O., May 7-10, 1961. Hotel Shera- Sales eee Kinetics; Materiais HMan- 
ton, Cleveland. Joint A.1.Ch.E. National Meet- dling; Growth Process Industries; Organiza- 
ing with Ch.€.Div. C.1.Cc. Gen. Chmn.: H. tion of Companies; Chemical Engineering in 
Pforzheimer, Jr., Standard Oil Co. (Ohio), Cleve- the Photographic Industry; Control of Corpo- 
land, O. Tech. Prog. Chmn.: R. P. Dinsmore, rate Investment Costs; Techniques and Prac- 
Petrochemicals as arting aterials for y- 
mers——L. F. Marek, A. D. Little, 30 Memorial © New York, N. Y¥., Dec. 3-6, 1961. Hotel 
Dr. Cambridge 42, Mass. Fluid Mechanics— Commodore. A.1.Ch.E. Annual Meeting. Gen. 
W. H. Gauvin, McGill Univ., Montreal, Que Chmn.: L. J. Coulthurst, Foster Wheeler Corp., 
Optimum Utilization of Pilot Plants—J.T.Cum- New York, N. ¥. Tech. Prog. Chmn.: A. 
ming, School Eng., Fenn College, Cleveland 15, Caselli, Shell Chem. Corp., 50 W. 50 St., N. Y. 
O. Process Dynamics (Theorvtical)\—R. M 20, N. ¥. Heat Transfer; Management; New 
Butler, Imperial Oil Co., Sarnia, Ont. Synthesis Processes; Nuclear Engineering; Water Pollu- 
Processes for Isoprene—T. A. 3urtis, Houdry tion; Process Dynamics; Pilot Plants; Funda- 
Phila. 2, Pa. mentals; Petroleum & Petrochemicals; Fluids; 


Process Corp., 1528 Walnut St., 
Radioactive Materials for Process Controi— Flu Adsorption; Student 
J. R. Bradford, College of Eng., Texas Tech Program. 


College, Lubbock, Tex. Process Dynamics (Ap- 
plied)—L. M. Naphtali, Ch.E. Dept., Brooklyn 
Polytech. Brooklyn, N. ¥. New Synthetic Unscheduled Symposia 
pes— 1 
Correspondence on proposed papers is invited 


iv., Ak 6, les- 
Address communications to the Program 


cago 16, Il. Management Criteria for Capital Chairman listed with each symposium below. 


investment—C. F. Prutton, Food Machy. & C t in Opti Design of P 
Chem. Co., 161 E 42d 8t.. New York 17, N. Y¥. Equipment: Chen- June Huang, Dept. of Chem. 


GOLD SICON withstands 500 F. 


Gold SICON protects the grill and grill pouch of this 
attractive Quaker space heater under temperatures of over 
500°F., without peeling, flaking, powdering or discolor- 
ing. And it will retain its bright appearance indefinitely ! 
Do as Heil-Quaker did. Test SICON . . . up to 1000°F. for 
Sicon-Aluminum or black . . . from 500° to 650°F. in gold 
or other decorative colors. Write for Sicon brochure and 
free sample offer . . . today! Dept. F-28 


SICON, protects and preserves—wherever there is heat. 


MIDLAND 
Industrial Finishes Company 
Waukegan, Illinois 
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Eng., Univ. of Houston, Cullen Bivd., Houston 


Texas. 


Solar Energy Research: J. A. Duffie, Director 
of Solar Energy Laboratory, Univ. of Wis- 
consin, Madison, Wis. 
Hydrometallurgy—Chemistry of Solvent Ex- 
traction: G. H. Beyer, Dept. of Chem. Eng., 
Univ. of Mo., Columbia, Mo 

Process Dynamics as They Affect Automatic 
Control—D. M. Boyd, Universal Oil Prods., 
Des Plaines, Ill. 

Orying—R. E. Peck, Ill. Inst. of Tech., 330 
So. Federal, Chicago, Ill. 


Are You Planning On— 


The Petrochemical and Refining Ex- 
position to be held in conjunction 
with the National A.I.Ch.E. Meeting 
in New Orleans, Feb. 26-Mar. 1, 
1961? The theme will be the Chemi- 
cal Engineer’s role in design and 
development of petroleum and pe- 
trochemical facilities. 


A company to be established in France 
will manufacture nitrogen derivatives 
of fatty acids under Armour's patents 
and know-how. Agreements between 
Armour and Societé de Produits 
Chimiques et de Synthese, Bezons, 
France, provide that each firm will 
own half of the new company (So- 
cieté Chimique Armour-Bezons). The 
fatty acid derivatives will be sold in 
Europe and Africa. 


Engineers, maintenance 
supervisors and plant super- 
intendents with pumping 
problems swear by SK 
Rotary Gear Pumps. In 
case-after-case SK Pumps, 
used as original equipment 
or as replacements, have 
solved “in-service” difficul- 
ties and have given years 
of maintenance-free service. 
What these pumps have 
done for others, they can 
also do for you. 


New Bulletin G-1 gives full details on standard 
SK Gear Pumps. Write for your copy. 


Schule and Koerting COMPANY 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


Phone: MErcury 9-0900 


JET APPARATUS * ROTAMETERS © GEAR PUMPS + VALVES + HEAT EXCHANGERS 


For more information, turn to Data Service card, circle No. 67 For more information, turn to Data Service card, circle No. 27 
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For more information, turn to Data Service card, Circle No. 62 


Hemispherical Transport Vessels 
for Liquid and Semi-Solid Handling 


by HUBBERT 


Handy wheeled vessel 
for handling liquids 
and semi-solids 

in batches from 

50 to 150 gallons. 
Standard fabrication 
in Stainless Steel; 
custom made in 
Titanium, Monel. 
Send for details 

on Model H-W-C 


H U B B E R T Craftsmen in Non-Corrosive Metals since 1903 


Baltimore 24, Maryland Cable Address: *‘Hubbert"’ 


IMPORTANT NOTICE 


NAME OF STATE 
NAME OF STATE 


DATE OF THIS NOTICE 
SIGN NAME HERE 


ZONE NO 
NEW ADDRESS 


PREVIOUS ADDRESS 
STREET NUMBER, STREET NAME, POST OFFICE BOX NUMBER 


STREET NUMBER, STREET NAME, POST OFFICE BOX NUMBER 
REF. NO. 


If your address has changed, please fill out this form and mail to Chemical 


Engineering Progress, 25 West 45th Street, New York 36, New York. 


EFFECTIVE DATE OF NEW ADDRESS 
NAME OF CITY OR TOWN 

NAME OF CITY OR TOWN 

PRINT NAME & MEM. 


] 


OUT 


of 
DEW POINT 
READING 


Anyone can quickly...accurately...read dew points 
with the Dewpointer. It is the only instrument that lets you 
see the fog in a sealed chamber under controlled conditions. 
Compare this fast, positive method with attempts made to tell 
exactly when fog forms on a mirrored surface. Completely self- 
contained, requires no external coolant or auxiliary apparatus 
-»-Operates on enclosed battery or AC. Available in three 
ranges for dew points between —20° F. and room tempera- 
ture, from —80° to 0° F. and —80° F. to room temperature. 

Send for Dewpointer bulletin. Tear out this ad and send 
on your letterhead to: Illinois Testing Laboratories, Inc., 
Room 573, 420 N. LaSalle St., Chicago 10, Ill, 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


modern WOOD TANKS 


WITH 


for Handling 
and Storage 
of Chemical 

Solutions 


Non -Corrosive Low Initial Cost + Low Maintenance Cost 
High Insulation Value + Easy Erection 


The introduction of NEW POLYMER 


LININGS for Wood Tanks has made 
possible the “POLYCEL” 
practically any 
covering a pH range from zero to 
fourteen. The combination of a low 
cost wood membrane and a variety of 
tough, resistant polymer films offers 
big advantages over high priced alloys 


tank — for 


chemical solution — 


Write today for up-to-the- 
minute information on 
"Polycell." 

Also available, new factual 
tank industry bulletins on 
comporative costs, mainte 
nance, chart of chemicols 
ond effects, and thermo! 
quolities, Ask for 
bulletins 1 through 5 


WENDNAGEL & CO., INC. 


620 W. Cermak Rd., Chicago 16, Ill. 


For more information, turn to Data Service card, circle No. 88 
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COUFACY 


ELECTROLYTIC 
CONDUCTIVITY 
DIP TYPE 


CELLS 


E very Laboratory Conductivity 
Cell now a certified cell at no 
extra cost! 


You can now obtain from 
Industrial Instruments a dip type 
glass and platinum electrolytic 
conductivity cell in any cell con- 
stant from 1/100 to 100 with 
certified accuracy within +1% 
of nominal value. 


Write for a complete catalog of 
conductivity cells and measuring 
instruments and equipment. 


Industrial 


Industrial 
Ing trume nts 


89 Commerce Road, Cedar Grove. Essex County. WJ 


For more information, circle No. 30 
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A.I.Ch.E 
Candidates 


The following ix a liat of candidates for the 
designated grades of membership in Ad.Ch.E. 
recommended for election by the Committee on 
Admissions. These names are listed in accord- 
ance with Article 111, Section 8 of the Conati- 
tution of AIChE. 

Objections to the election of any of these 
candidates from Members and Associate Mem- 
bera will receive careful consideration if re- 
ceived before July 15, 1960, at the office of 
the Secretary, AJ.Ch.E., 25 West 45th Street, 
New York 36, N. Y. 


MEMBER 


Agett, Albert H., Kingsport, Tenn. 
Aitkens, John Jesup, Ga, 
Allen, George C., Wyandotte, Mich. 


Bautz, Marshall W., Chicago Heighta, Iii. 
Bowers, Thomas G., Brooklyn, N. Y. 
Burger, Charles G., "Dolton, Mil. 


Catheart, W. R., Waynesboro, Va, 
Childerhose, J. V., Glendora, Calif. 
Clonts, K. E., Houston, Texas 


Daniel, Henry S., II, Waynesboro, Va. 
DeWitt, George A., Copperhill, Tenn, 


Edwards, J. S., Jr., Lafayette, Calif. 
Eisenlohr, Douglas H., Barberton, Ohio 


Fitzpatrick, John W., New York, N. Y. 
Flood, George C., Hammond, Ind. 


Gossett, Earl C., Harvey, Ill, 
Grossman, Joel M., Kingsport, Tenn, 


eat Robert W., Antioch, Calif. 
lewitt, Kenneth D.. Loa Angeles, Calif. 

Hille, Phillips, Texas 

Hunt, James F., Morganton, N. C. 


Keleher, Walter F.. New York, N. Y. 


Lasser, Howard G., Springfield, Va. 
Lauten, Franklin J., Henderson, Nev. 
Lawrence, John A., Garrett, Jil, 
Leibson, Irving, Baytown, Teras 


Malacarne, Oreste J., Dove Creek, Colo. 
Mallory, John M., Savannah, Ga. 
Moan, J. Harlan, Toledo, Ohio 
Morgan, James P., St. Paul, Minn. 


O'Hara, James B., Decatur, Jil. 
Owen, Harold G., Ponca City, Okla. 


Peacock, A. J., Jr., Kingsport, Tenn. 
Pence, Rodney J., Richland, Wash. 
Roberts, Charles G., Monongahela, Pa. 


Sellars, Samuel W., Savannah, Ga. 
Sewell, Donald B., New York, N. Y. 
Smith, Robert D., Toledo, Ohio 

Sorf, Edward R. J., New York, N. Y. 
Stergis, Basil G., Wilmington, Del. 
Stone, Louis, Laurelton, 2 

Stose, C. Willis, Narberth, “Pa. 


Theile, Frank Jr., Kingsport, Tenn. 
Thomas, C. Oshawa, Ont., Canada 


Vaughn. Samuel B., Jr., Longview, Teras 


Wainright, Ralph B., Jr., Haston, Conn. 
Watson, Howard L., New Brunewick, N. J. 
Wells, Paul L., Pittsburgh, Pa. 

Wilkins, Bryon O., Jr., Port Arthur, Texas 
Wilkinson, C. Leslie, Jr., Houston, Texas 


ASSOCIATE MEMBER 


Adler, Leonard B., Pleasantville, N. Y. 
Allemann, Rudolph T., Richmond, Wash. 
Armstrong, John M., Chicago, Ill, 


Bartell, R. P., Bel Air, Md. 

Becker, Walter E., Jr., Pittsburgh, Pa. 
Benson, Kenneth A.., Buffalo, N. Y. 
Branigan, George E., Benton, Ark. 
Brawley, John M., Waterloo, Jil. 
Brown, Charles W., Northridge, Calif. 
Burt, Robert N., Lakewood, Ohio 


Carruthers, E. A., Oxford, Oxon, Eng. 
Carter, A. G., Stockton-on-Tees, Eng. 
Chappelear, D. C., W. Sprinafield, Maas. 
Clarke, Ewell A., Baytown, Texas 
Coglaiti, Joseph S., Jr., Sulphur, La. 


Darland, Richard D., Sacramento, Calif. 
de Guzman, Jose P., Pittshurgh, Pa. 
Dugone, Joseph, Idaho Falls, Idaho 


Faliwell, Ernest L., Orange. Texae 
Fisher, Charles F., Wilmington, Del. 
Friedrich, Simon, Washington, D. C. 


Gibson, Robert L., Maplew ood, 
Goldberg, Joel, Morristow n, J 
Goodenbour, John W., Eme ruville, Calif. 
Graham, H. L., Nashville, Tenn. 
Granovsky, Irwin, New York, N. Y. 


Gray, Edward A., Hadden Heights, N. J. 
Grimm, Richard Thomas, Dayton, Ohio 


Haym, Gordon E., Rahway, N. J. 

Heck, William Eugene, Pasadena, sunes 
Hefner, Robert J., Oak Ridge, Ten 
Hergenrother, Edward L., Midland, "Mich. 
Hertz, Dan M., Anaheim, Calif. 

Himel, Garland L., Beaumont, Texas 
Hogeman, Wylie B., Pensacola, Fla. 


Ince, Richard W., Dallas, Texas 


Jacobs, Paul F., Anaheim, Calif. 
Johnson, Howard G., Claymont, Del. 
Johnson, Robert C., Avon, Calif. 
Johnson, Terry Hinsdale, 


Kaufman, Stephen, Bound Brook, N. J. 
Kavanagh, Dean L., Texas City Texas 
Knickman, Terrance M., Ft. Leonard Wood, Mo. 
Korrell, William L. New Hyde Park, N. 


Lancaster, Paul ~ Jr., Kirkwood, Mo. 
Lape, Philip B., Rye, N. ? 
Laufer, G. Alfred, Louisville, Ky. 
Lawson, Vincent L., Tulsa, Okla. 
LeNoir, Gregory, Pasadena. Texas 
Loquercio, Peter A., Chicago, Ill. 
Loweree, James H., Covina, Calif. 


Maberry, William A., Midland, Mich. 
MacDonald, James A., Trona, Calif. 
Makia, Richard J., Waynesboro, Va, 
Marsh, G. Russell, El Dorado, Ark . 
Maughan, William G., Charleston, S. ©. 
McEniry, Thomas E., Jr., Tonawanda, N. a 
Messura, John A., Jr., Waynesboro, Va. 
Miller, Leland B., Jr., Warrensburg, i. 
Mueller, Frederick E., Whiting, Ind. 
Murrell, Bill T., Odessa, Teras 


Nelson, Robert B., Washington, D. C. 
Nichols, Theodore G., Snyder, N. Y. 
Nott, Howard D., Midland, Mich 


Ott, Roy J., Woodhaven, N. Y. 


Pasquale, Joseph W., Allentown, Pa. 
Payne, R. A., So. Charleston, W. Va. 


Riggins, Hugh M., Jr., Baytown, Texas 


Saad, W. T., Southgate, Mich. 

Saunby, J. B., So. Charleston, W. Va. 
Savage, Howard A., Marcus Hook, Pa. 
Schlein, Barry C., Bloomfield, Conn. 
Schwann, Paul R., Midland, Mich. 
Sherwin, Martin, Brooklyn, N. Y. 
Sims, Robert R., Jr., Texas City, Texas 
Smith, Mark L., Eau Claire, Wisc. 
Starin, Daniel P., Taylor, Mich. 
Stodola, Lynn Ann, Midland, Mich. 
Stubblebine, George W., Bloomfield, N. J. 
Stuckenberg, Fred H., Lakewood, Calif. 


Thatcher, John R., Virginia Beach, Va. 
Thomas, Jess W., St. Joseph, Mich. 
Throne, James L., Newark, Del. 
Toma, Richard L., Wyandotte, Mich. 
Wadkins, Robert P., Deer Park, Wash. 
Waters, E. D., Pasco, Wash. 

Weber, Frederick A., Wilmington, Del. 
Wheeler, John W., Circleville, Ohio 
Wiswell, Richard H., Pittafield, Mase. 
Wold, Donald G., Tulsa, Okla. 
Yannas, John Basil, Cambridge, Mass. 


Zak, Clarence, Jr., Toledo, Ohio 

Zaremba, John P., Jr., Bound Brook, N. J. 
Zeiss, Dennis C., Midland, Mich. 

IF FILIATE GRADE 


Buchanan, James M., Valley Stream, N. Y. 
Gibson, Kenneth H., New Hope, Pa. 


Construction on a new facility to pro- 
duce diammonium phosphate is un- 
derway at Virginia-Carolina Chemical. 
Location is Nichols, Polk County, 
Virginia, adjacent to the company’s 
superphosphate plant. The 100,000 
ton annual capacity unit is slated to 
go on stream at the end of the year. 


A polyethylene plant to be built for 
Foster Grant is believed to be the 
first in the United States which will 
utilize the Agfo Process. Scientific De- 
sign, exclusive contractor for the 
process in this country, will engineer 
the plant. Site has not yet been 
chosen 
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A.I.Ch.E. RESEARCH COMMITTEE 


Final Report from the University of Michigan 


Tray Efficiencies in Distillation Columns 


PUBLISHED JUNE 1960 
Members of A.I.Ch.E............. $5.00 


Non-members 
Paper Bound 


Final Report from North Carolina State College 
PUBLISHED SEPTEMBER 1959 


Members of A.LLCh.E. ....... 
Non-members 
Paper Bound 


Final Report from the University of Delaware 
PUBLISHED DECEMBER 1958 
Members of A.I.Ch.E. ............ 


Non-members 
Paper Bound 


Bubble-Tray Design Manual 
prediction of fractionation efficiency 


by the Distillation Subcommittee of the Research Committee 


1. Enables the engineer to predict efficiencies for commercial bubble trays used in multicomponent fractionation. 2. Contains 
sample calculations made on plant-scale columns. 3. Includes calculation form sheets for the use of the reader. (Additional 
sheets may be purchased.) Members of A.I.Ch.E., $5.00; Non-members, $10.00; Calculation form sheets, $.25. (One 
bound in book but also available for separate purchase).Hard covers, gold stamped, 644” x 914”, 94 pages, attractively 
designed and printed. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
25 West 45 Street 
New York 36, New York 


Enclosed is my check for _ __(Add 3% sales tax for delivery in New York City.) 


) Final Report from the University of Michigan 
) Final Report from North Carolina State College 
) Final Report from the University of Delaware 

) Bubble Tray Design Manual 


Name__ 


Address 


Non-member (__) 


June 1960 
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CLASSIFIED SECTION 


Address Replies to Box Number care of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


CHEMICAL ENGINEERS 


FOOD TECHNOLOGISTS 


~ 
a 
~ 


Research and Development Opportunities 
in the Food Industry 


Challenging positions in the rapidly growing field of food research are available in our 
process development laboratories. Assignments relate to quality and process improvements 
of soluble, decaffeinated and regular coffees and the development of new related products. 


| Section Head 
M.S. or Ph.D. in chemical engineering required. At least 8 years experience in food re- 
| search or a related field and experience in the supervision of technical personnel is necessary. 
Project Leaders 
| 8.5. or M.S. in chemical engineering or food technology required. Ph.D. desirable, but not 
necessary. At least 5 years experience in food research, or a related field, and experience 
| in the guidance of technical personnel is necessary. 
Associate Chemical Engineers & Food Technologists 
| B.S. of M.S. in chemical engineering or food technology required. At least 3 years ex- 
perience in food research, or a related field is necessary, 
| Assistant Chemical Engineers & Food Technologists 


B.S. or M.S. in chemical engineering or food technology required. Related experience is 
desirable, but not essential 

These openings provide unusual opportunities for personal and professional growth. 
Outstanding benefits, including 100% tuition reimbursement for work related courses. Liberal 
moving allowances. Please submit your resume with salary requirements to: W. T. Neill, Jr. 


MAXWELL HOUSE 


Division of General Foods Corporation 
‘se 1125 Hudson Street Hoboken, N. J. 


= 


ENGINEERS 


Mechanical, Chemical and Extractive Metallurgical en- 
gineers with outstanding qualifications to fill production, 
development and engineering positions in processing 
plants located at Rifle and Uravan, Colorado. 

Send resume and copy of college transcript to: 


UNION CARBIDE NUCLEAR COMPANY 
Division of Union Carbide Corporation 


P. O. BOX 1049 
GRAND JUNCTION, COLORADO 
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Opportunity 
Through Growth For 


FACILITIES 
PROJECTS 
ENGINEERS 


at 
Expanding Silicone Plant 


Our continued growth in silicones has cre- 
ated a need for engineers who are willing to 
assume complete responsibility for design and 
installation of chemical process equipment or 
utilities, services or structural installations, 
covering all phases from initial estimates to 
field construction. 


BS in chemical engineering or mechanical en- 
gineering with 3-6 years chemical plant ex- 
perience required. 


Investigate by writing in confidence to: 


R. C. Clark, Manager, 
Employee Relations 


Silicone Products Dept. 


GENERAL ELECTRIC 
Waterford, New York 


SITUATIONS WANTED 
A.l.Ch.E. Members 


CHEMICAL ENGINEER—Hichly specialized ex- 
perience in chlorination technology cover- 
ing photo-chemical, catalytic, vapor phase 
and related reactions in the development 
of industrially important products. Indus- 
trial and economic surveys. Unusually broad 
acquaintance in the chemical industry. 
Box 6-6 


8.S.Ch.E. — 1958—Age 24, family, American. 
Presently conducting research for Scottish 
manufacturing firm. Experience in heat 
transfer and fluid flow. Desire challenging 
position with good future. Salary secondary 
to opportunity to learn. Relocate, state side 
or foreign. Box 7-6. 


CHEMICAL ENGINEER-—-BS.ChE., age 26, 
family. Four years’ process development and 
project engineering experience. Gas-solids 
contacting interest. Desire position in pro- 
duction, project engineering, or construc- 
tion. Location open. Box 8-6 


FERMENTATION MANAGER-—Development or 
production. Seek responsible high level posi- 
tion with progressive company. Heavy ad- 
ministrative, supervisory, and technical ex- 
perience. Ph.D. Sixteen years’ pharmaceuti- 
cal and chemical industry. Box 9-6 


CHEMICAL ENGINEER-—BSChE. Age 26, 
married. Two years’ experience as process 
and project engineer in petrochemical plants. 
Desire process engineering position with op- 
portunity to advance into production super- 
vision. Will relocate internationally for good 
opportunity. Box 10-6 


GINEERING—-BS. and MS. in chemical en- 
gineering. About 50% completed M.S. in sta- 
tistics. Interested in organizing group for 
effective use cf statistics in research, proc- 
ess development or chemical manufacturing. 
Box 11-6. 


BIO-ENGINEER—B.E., thirteen years’ R & D, 
process and equipment design and evalua- 
tion, production, purification, drying. Proj- 
ect manager six years. Need opportunity for 
advancement. Foreign locations considered. 
Box 12-6. 


(continued on page 148) 
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FIBERS COMPANY 
A division of Celanese Corporation of America 


HAS 


IMMEDIATE 


Plant locations in South Carolina, Virginia, W. Virginia, Georgia & Maryland 


generated cellulose and nytril fields. 


COLUMBUS 


ASHEVILLE 
Ho CHARLOTTE 
COLUMBIA 
ATLANTA 


These positions provide opportunity to join a company which is diversifying its fiber opera- 
tions, a multi-product producer of synthetic fibers in the acetate, triacetate, polyester, re- 


Promotional potential is excellent as planned expansion continues. Most positions, 
therefore, require men capable of rapid advancement, either into positions of greater tech- 


PROCESS DEVELOPMENT 
PhD preferred, in ChE, ME or Chemistry with 2 
to 10 years experience, preferably in synthetic 
fibers. To perform process design and economic 
studies related to new fiber research and develop- 
ment; or to develop and improve methods and 
equipment and supervise pilot plants tests and 
trials; or new fiber product development; or process 
design in extrusion development or chemical 
processing. 


PRODUCT DEVELOPMENT 

BS in ChE, Chemistry, Textile Engineering or 
Physics. 2 to 10 years experience in fibers. To 
develop new applications for man-made fibers; or 
to develop industrial fiber products including syn- 
thetic fiber papers, non-wovens, woven and knit 
products; or development and research in cellulose 
compounds, or development associated with syn- 
thetic fiber or textile processing. 


QUALITY CONTROL 
BS in Chemistry, ChE or Textile Engineering with 
some experience in quality control, development or 
related field. To establish and maintain a preventive 
quality control program in the areas of cellulose 
compounding, extrusion and textile processing. 


P.0. BOX 1414 
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nical responsibility, into marketing, or into another of the Celanese divisions. 


Please send resume, including salary requirements, to Mr. R. V. Butts. 


e FIBERS COMPANY 


A division of Celanese Corporation of America 


DYEING & FINISHING 
Polymer Chemist, PhD or MS with 2 to 6 years 
polymer application experience. For work in chem- 
ical modification of textile products. 

Colloid Chemist, PhD or MS with 2 to 6 years 
experience in colloid or surface chemistry. 


ANALYTICAL CHEMISTRY 

BS in Chemistry or Chemical Engineering with 2 
or more years analytical experience. For work in 
analytical laboratory including development of 
analytical methods. 


PLANT ENGINEERING & MAINTENANCE 
BS in ChE, ME or EE with 2 to 7 years experience, 
preferably in the textile industry. For design and 
estimation on plant modification or expansion; or 
design and modification of textile machinery or 
chemical processing or production equipment; or 
utilities and maintenance involving control 
instrumentation, power generation, refrigeration 
processes. 


TECHNICAL SERVICE & SALES 

BS with technical textile background and up to 
10 years experience in synthetic fibers or related 
industries. 


CHARLOTTE, NORTH CAROLINA 


June 1960 


C. Headquarters and in 


j 
4 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe”’’ benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 
[ORO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 


June 


1960 


PROCESS 
ENGINEER 


Determine basic process cycles 
for chemical, petrochemical 
and natural gas processing 
plants using cryogenic tech- 
niques. Diversified opportuni- 
ties for separation of gaseous 
mixtures provide variety of 
creative assignments in proc- 
ess and equipment design for 
sales proposals and actual 
plants. 


Qualified applicant will have 
2-5 years’ experience in proc- 
ess engineering of chemical, 
petrochemical or petroleum 
refining plants and strong 
background in unit opera- 
tions, heat transfer, thermo- 
dynamics, distillation and 
fluid flow. 

Send resume in confidence, in- 
cluding salary requirement to 
J. J. Rostosky, Ma of Re- 
cruiting, Dept. 1919. 


IMCORPORATEO 
ALLENTOWN, PA. 


SITUATIONS WANTED 
A.|.Ch.E. Members 


(continued from page 146) 


CHEMICAL ENGINEER.Age 33. BChE., 1951 
at University of Florida. Four years’ as 
Ch.F., in chemical pilot plant. Some plant 
start-up. Some graduate courses. Salary 
open. Box 13-6 


DEDICATED CHEMICAL ENGINEER (PhD) 
with unusual combination of experience and 
training in chemical, nuclear, academic and 
broad industrial fields (20 years) seek TECH- 
NICAL MANAGEMENT or related staff ca- 
reer position demanding of broad back- 
ground. Major experience areas: process re- 
search, development, and design; complete 
project management; broad, complex techni- 
cal and economic feasibility studies; reactor 
design evaluation; consultation; teaching. 
Box 14-6 


CHEMICAL ENGINEER-BSChHE. age 38, 
family. Seventeen years’ diversified experi- 
ence in economic evaluation of process and 
equipment alternates, co** studies, process 
design, development, pilot plant, production 
in organic chemicals. Desire responsible po- 
sition. Box 15-6 


MANAGER, RESEARCH AND DEVELOPMENT 
-Ph.D. Chemist, experienced administrator, 
laboratory and pilot plants, budgets, per- 
sonnel, facilities, government contracts, eco- 
nomic studies. Organize new facility or man- 
age existing organization. Engineering and 
biochemical background. Box 16-6 


TEACHING POSITION WANTED. -Ph.D. ChE. 
age 38. Fourteen vears’ diversified experience 
in product and process development on 
bench, pilot plant, and production scale, 
process design, and economic evaluations 
Available September 1960. Box 17-6. 


MARKET RESEARCH -B.ChE. MBA. 1960 
Age 33, family. Eight years’ diversified R & 
D experience in chemical, plastics and food 
industries. Desire to enter market research 
or development field. N. Y.C. area preferred. 
Box 18-6 


(continued on page 154) 
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CHEMICAL ENGINEERS 


THE DOW CHEMICAL COMPANY’S rapid and extensive growth in CHEMICALS, 


AGRICULTURAL CHEMICALS, PLASTICS and TEXTILE FIBERS creates positions 
of opportunity with DOW’S Production Plants and Research Laboratories. 


CHEMICAL ENGINEERING PROGRESS, 


DOW representatives will visit 
BUFFALO and ALBUQUERQUE JUNE 17 & 18 
LOUISVILLE, PITTSBURGH and PHILADELPHIA June 24 & 25 


INDIANAPOLIS July 8 & 9 


CINCINNATI and CHICAGO July 15 & 16 


You are invited to make an appointment to personally discuss 
these positions and other current employment opportunities 


TEXTILE FIBERS DEPT. 
Williamsburg, Virginia 


Research Engineer or Chemist 
BS-MS in chemistry or chemical en- 
gineering interested in process de- 
velopment for conduct of experi- 
mental work on preparation of new 
polymers and fibers on the bench or 
miniatuse pilot plont scale. 


Project Engineer 

BS-MS Engineer for equipment de- 
sign, contractor liaison, supervision 
of draftsmen, construction and 
equipment installation inspection. 


Process Engineer 

BS-MS chemical engineering for de- 
sign of chemical-mechanical proc- 
esses and equipment for production 
facilities including heat exchangers 
distillation columns and special re- 
actors. 


Research Engineers 

Chemical engineers with 0 to 5 years 
research and development experi- 
ence to assist in fiber spinning pilot 
plant process engineering and ex- 
perimental operations in connection 
with product development. 


MIDLAND DIVISION 
Midland, Michigan 


Customer Service and Applications 
Development 


BS-MS in chemistry or engineering 
for liaison with customer and com- 
pany research, sales and production 
departments in chemicals, coatings 
and plastics. 

Also specialty openings for mining 
engineer with ore benefication and 
flotation experience, foundry engi- 
neer with 2 years foundry experi- 
ence for foundry chemicals section, 
“mud” chemist fer development of 
drilling formulations, and chemical 
engineers with experience in light 
hydrocarbon production. 


Process Design Engineers 

BS-MS chemical or mechanical en- 
gineering experienced in design or 
chemical process, pilot plants, pro- 
duction plants and equipment. Work 
involves preliminary design, calcula- 
tions and scale up from pilot plant 
in a central engineering department. 


Production Development Engineers 
BS-MS chemical or mechanical en- 
gineering. Work leading to produc- 
tion supervision. Start in process 
engineering and trouble shooting on 
existing full scale plant facilities. 


Research and Development 
Engineers 

BS-MS in chemical engineering for 
product and process research and 
development. Involves laboratory 
product research, process improve- 
ment and development, pilot plant 
development and operation, eco- 
nomie analysis. 


Instrument Engineer 

BS chemical engineer for work with 
plant instrument maintenance and 
development. 


TEXAS DIVISION 
Freeport, Texas 


Metallurgist 

MS-PhD in metallurgy or metallur- 
ical engineering required for re- 
search in light metal technology. 


Production Engineers 
BS-MS in chemical or mechanical 
engineering for work in organic or 
inorganic production. 


Design Engineers 
BS-MS in chemistry or mechanical 
engineering for engineering design. 


Instrumentation Engineer 

MS-PhD in poowe, chemistry or 
engineering for process simulation 
with computers. 

Mining Engineer 

BS-MS mining or metallurgical en- 
gineering, flotation or ore benefica- 
tion, experience desirable. 


The classified section of local newspapers in Sunday and Wednesday editions 
of week preceding listed dates will give full details regarding local interview 
arrangements; or write Technical Employment Manager of appropriate division 
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DOW 


Are You 
PLANT MAINTENANCE ENGINEER 
OR SUPERINTENDENT 


Do You Have 
CHEMICAL OR MECHANICAL DEGREE 
WITH PROGRESSIVE EXPERIENCE 
INCLUDING MANAGERIAL, IN CHEMICAL 
PROCESS TYPE INDUSTRY 
THEN YOU OWE IT TO YOURSELF TO INVESTIGATE WHAT 
MARBON HAS TO OFFER YOU. 


| This is a major opportunity for a man to head up Maintenance (involv- 
ing construction, preventative maintenance —— plant utility serv- 
ices, administrative, etc.) with over 50 people, some supervisory. 


Attractive relocation provisions to Parkersburg, W. Va. located in the | 
rapidly growing Mid-Ohio Valley. Excellent salary with opportunity for 
advancement. 


| Write in confidence to: 


N. H. Petersen 


MARBON CHEMICAL DIVISION 
BORG-WARNER CORPORATION 
WASHINGTON, WEST VIRGINIA 


| 


SOUTHERN 


San | RESEARCH 
Francisco 


Refinery and Chemical Divi- ChE’s, 0-8 
sion offers immediate employ years. Highly ‘chal- 
ment opportunities for me- lenging and inter- 
chanical, chemical or instru- esting projects, from 
tati pilot-plant scale to 
menta engzinee cape e fundamental lab stu- 
of assuming responsibility on dies, on fine pers 
design of major petrochemi- cles and aerosols, de- 
bie salting of water, 
cal, refinery or similar proc- coal chemicals, fer- 
essing units. tilizers, fluidization 
: of solids, direct re- 
Relocation allowances cover moving costs iI] H = 
plus transportation reimbursement for duction of ore, and 
you and members of your family. If iH other industrial 
you have an interest in a San Fran- II problems. 
cisco assignment, please send a resume 
of experience, including your present 
and required salary, to George I. Cope- 
land, Manager of Personnel 


Bechtel Send resume to 


Corporation Southern Research 
220 Montgomery Street Institute, 


SAN FRANCISCO Birmingham 5, Ala. 


ASSISTANT PROFESSOR—Ph.D. in biochemi- = 
cal. chemical or related engineering field for = 
permanent position of teaching and research 
in food technology department of a Califor- EXCEPTIONA. HIGH SCHOOL PHYSICAL 
nia university. Course in engineering princi- SCIENCE TEACHING OPPORTUNITY 
ples and unit operations. Excellent opportu- : 
nities for unit operations and processing re- New, well equipped, science department, com- 

rch. MS. and Ph.D programs in food munity intense.y interested in developing strong 
science department because of mining 
engineering, chemical engineering, food sci- chemical processing industries. Salary if B 
ence, etc. Well equipped chemical and en- —-24 and 7 years teaching experience, senae: 
gineering laboratories. Attractive location. if M.A., $7100. Write Superintendent, Trona 
$7536-8724 per vear depending on qualifica- Unified Schoot District, Trona, California, for 
tions. Send complete resume, Box 1-6 complete information. 


Ideal location near 
Gulf and mountains. 


150 June 1960 


PROJECT 
ENGINEER 


Full project responsibility in- 
volving overall planning and 
management of all project 
phases (design, fabrication, 
construction, erection and 
start-up) of multi-million dol- 
lar chemical processing plants. 


Requires 2-8 years’ experience 
in project, process or design 
engineering and ability to vis- 
ualize complete turn-key 
plants from process specifica- 
tions and design drawings to 
set-up a well-conceived oper- 
ating facility. Drive and desire 
to execute multi-million dol- 
lar contracts from contract 
signing to customer accept- 
ance essential. 


Send resume in confidence, in- 
cluding salary requirement to 
J. J. Rostosky, Manager of Re- 
cruiting, Dept. 1921. 


INCORPORATES 
ALLENTOWN, PA. 


PROCESS 
ENGINEERS 


2 TO 15 YEARS EXPERIENCE IN 
PROCESS DESIGN OF PETROLEUM 
AND CHEMICAL PLANTS 
OPENINGS IN CAMBRIDGE, MASS. 
CONFIDENTIAL INTERVIEW 
SEND RESUME TO W. T. LEWIS 


BADGER 


MANUFACTURING COMPANY 
363 THIRD ST., CAMBRIDGE, MASS. 
UN 4-9800 


SITUATIONS OPEN 


continued on page 152 


Placement Bureaus 


B.S. to Ph.D. $5 to 25.000 
CHEMICAL ENGINEERS 
CHEMISTS 
Call—Visit Us—Send 5 


SELECTIVE PLACEM 
EMPLOYMENT AGENCY FOR. CHEMISTS 
AND CHEMICAL wee ONLY 


17 William Street ewark, NM. J. 
S. Goodman, M.Sc., C. A. Reed.” jr. M.Sc. 
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ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


New York 
8 West 40th St. 


These items cre listings of the Engineering 
Societies Personne! Service, inc. This Service, 
which cooperates with the national societies of 
Chemical, Civil, Electrical, Mechanical, Mining, 
Metallurgical and Petrol Engi is evail- 
able to all engineers, members and non-mem- 
bers, and is op done proft basis. if 
you are interested in any of these listings, ond 
are not registered, you may apply by etter or 
resume ond mail to the office nearest your 
place of residence, with the understanding that 
should you secure a position as a result of 


Chicago 
29 East Madison St. 


San Francisco 
57 Post St. 


these listings you will poy the regular employ- 
ment fee of 60% of the first month's salary if 
@ non-member, or 50% if a member. Also, that 
you will agree te sign our placement fee agree- 
ment which will be mailed to you immediately, 
by our office, after iving your applicati 

in sending applications be sure to list the key 
and job number. 

When making application for ao p 
clude eight cents in stamps for forwarding 
application to the employer ond for returning 
when possible. 


in- 


A weekly bulletin of engineering positions open is available at a subscrip- 
tion rate of $3.50 per quarter or $12 per annum for members, $4.50 per 
quarter or $14 per annum for non-members, payable in advance. 


Positions Available 
New York Office 
The New York office of the Engineering Societies 


Personne! Service, Inc., will be 
| day evenings until 


on Thurs- 
7:00 P.M. for interviews. 


RECENT GRADUATE CHEMICAL ENGINEER 
interested in technical sales for paper manu- 
facture and converting. Salary, to $6000 a 
year. Location, New York, N. Y. W-9041. 


RESEARCH AND DEVELOPMENT ENGI- 
NEER, graduate chemical or mechanical, ex- 
perienced in plastersols and their application 
to fabrics. Thorough knowledge of equipment 
used and operational processes required 
Salary, $10,000-$12,000 a year. Location, South 
Carolina, W-9040. 


PROJECT ENGINEER, chemical, mechanical 
or electrical engineering graduate, 30-40, with 
Plastics extrusion experience desirable. Elec- 
trical engineering training or experience also 
very desirable since some process control work 
will involve electrical problems. Duties will en- 
tail process control and development work; 
also development of special inspection equip- 
ment. Salary, $7100-$8150 a year. Location, 
Newark, N. J. area. W-9036 


CHEMICAL ENGINEER, graduate, with two 
to three years’ experience in industrial waste 
disposal. Salary open. Location, eastern Penn- 
sylvania. W-9026(b) 


RECENT GRADUATE CHEMICAL ENGINEER 
interested in process engineering in petroleum 
to train in the design of units in oil refin- 
ing, economic studies, additions, etc. Will be 
trained for twelve months prior to overseas 
assignment. Salary, $6600 a year plus or 
minus. Location, New York, N. ¥. W-9022. 


SALES ENGINEER, mechanical or chemical 
engineering graduate, with at least three years’ 
field sales experience calling on process and 
food industries to sell pressure filters. C n- 
siderable traveling. Territory. Eastern States 
Headquarters, New York, N. Y. Salary. $8000- 
$12.000 a year plus bonus and expenses. W- 
9007 

CHEMICAL PROCESS ENGINEER, craduate. 
with 10 years’ experience in the chemistry of 
plastic compounds. Will assist in design of 
extruding equipment and will take compounds 
to various plants and supervise the extrusion 
Some travel. Salary open. Location, New York, 

Y. W-9071 


ASSISTANT SUPERVISOR for material con- 
trol laboratory, young, graduate chemical, 
mechanical or metallurgical, with background 
in metallurgy. Laboratory does mechanical 
testing and chemical analysis of raw ma- 
terials. Salary, about $7020 a year. Location, 
Conn. W-9044 


BIOCHEMICAL ENGINEER to work in the 
processing of biochemical extractions. Should 
have & minimum of two years’ of biochemical 


manufacturing experience. Opportunity for ad- 
vancement. Salary, to $9000 a year. Location, 
northern New Jersey. W-8989 


RATING ENGINEER, BS. ME. or ChE., 
with two to three years’ experience, capable 
of designing heat exchangers suitable to the 
process and marine industries. Salary, $6000- 
$7200 a year. Location, northern New Jersey. 
W-8951 


SALES ENGINEER, degree or equivalent with 
preferred emphasis in chemistry or metallurgy 
or chemical or metallurgical engineering, with 
a minimum of three years’ in metallurgical or 
chemical] sales or engineering or other closely 
related activity, to promote use of and sell 
chemical, ceramic, metallurgical, etc. products 
to a variety of industrial accounts. Travel ap- 
proximately 60% away from home office. Sal- 
ary, $8500-$9000 a year. Apply by letter giving 
complete information, including current salary 
and expected salary. Headquarters, Pennsyl- 
vania. W-8933. 


ESTIMATOR, degree in chemical engineering 
helpful but not required; knowledge of engi- 
neering or accounting, and ability to read 
blueprints. plus three to four years’ estimat- 
ing experience. Will make detailed and/or gen- 
eral estimates of plants (refinery, chemical, 
petro-chemical, power plants), either foreign 
or domestic. Salary, $6000-$7200 a year, Loca- 
tion, New York City. W-8926 


SENIOR QUALITY ENGINEER, geraduate 
mechanical, chemical, industrial or electrical, 
plus formal training in statistical quality con- 
trol and/or design of experiments, with three 
to five years’ experience in the application of 
statistical quality control techniques and prac- 
tices, preferably in paper or textile fields. Will 
plan and aid in setting up a five program 
statistical quality control plan in an operat- 
ing division of an international multi-division 
company. Salary. maximum to start, $7860 a 
year. Excellent opportunity for advancement 
Location, upstate New York. W-8912(a) 


ENGINEERS. (a) 
chemical, for new plant 
anhydride. Experience in this field necessary 
Salary. $10,000-$12,000 a year (b) Assistant 
to Plant Manager, graduate chemical, with 
three to five years’ experience in chemical 
process plant. Salary, $8000-$10.000 a year. 
(c) Plant Manager or Chief Process Engineer, 
graduate chemical, with considerable experi- 
ence in butadiene or styrene processes. Sal- 
ary, $10,000-$12,000 a year. Location New 
England. W-8896. 


Plant Manager, eraduate 
manufacturing thalic 


PROCESS ENGINEER, decree in chemical 
engineering, with ten years’ experience in cry- 
ogenic work such as low temperature process- 
ing design, air separation, separation of low 
hydrocarbons, argon recovery, hydrogen puri- 
fication, low temperature extended surface ex- 
changer design, trouble shooting in operating 
low temperature air separation plants. Salary 
open. Location, New York, N. Y. W-8878 


MANAGER, Chemica! Laboratory, for a large 
multiplant producer of chemicais and miner- 


als, with a thorough knowledge of methods 
and equipment used in mining inorganic chem- 
icals; supervisory experience in a comparable 
laboratory environment making practical ap- 
plications of research methodology. Will super- 
vise staff of approximately 100 persons, in 
research and development work related to ag- 
ricultural minerals and chemicals and includ- 
ing the development and policing of some 
process controls. Modern and ample facilities 
and equipment. Salary, $15.000-$18,000 a year, 
plus excellent benefits. Location, Florida. W- 
8872 


DIRECTOR OF RESEARCH, Product Devel- 
opment, chemical or chemistry background, 
with experience in chemicals, drugs, cosmetics 
or detergents necessary. Will supervise per- 
sonnel to develop new related products and 
up rade existing products. A practical view- 
point required ratrer than basic research 
High speed production including fabrication, 
mix, fill and pack. Salary, $25,000-$35,000 a 
year plus other benefits. Headquarters, New 
York, N. Y. W-8871 


DESIGN ENGINEERS. (b) Instrumentation, 
graduate chemical or mechanical engineer with 
chemical engineering experience, to design and 
engineer complete instrumentation system for 
process control of heavy chemical plants; de- 
sign electrical and pneumatic control systems, 
prepare specifications, etc. Salary, to $10,500 
a year. (c) Heat Transfer, graduate chemical 
or mechanical engineer, with three to five 
years’ experience, to design and select devices 
and equipment used for heat transfer and fluid 
flow under all conditions and pressures for 
heavy chemical plants; solve heat transfer and 
fluid flow problems using principles of strength 
of materials, etc. Salary, to $9000 a year 
Company pays placement fees. Location, New 
York, N. W-8843 


MANAGER, PRODUCT DEVELOPMENT EN. 
GINEERING craduate mechanical, chemical. 
ceramics engineering or physical chemistry 
with considerable experience in resistors or 
other electronic components; vacuum systems, 
vacuum evaporation. resistive or semi-conduc- 
tive films; conductivity and modes of conduc- 
tivity in films or solids with respect to pure 
and doped crystalline structures. Must have 
ability to conceive and implement new prod- 
uct innovations. Location, Midwest. W-8842(a) 


SALES ENGINEERS, preferably with one to 
two years’ chemical engineering sales experi- 
ence, for training program. Salary open. Lo- 
cation, New York and New Jersey. W-8830 


San Francisco Office 


INSTRUMENT ENGINEER, graduate chem)- 
cal, electrical or mechanical, with three to 
seven years’ experience in refinery or chemical 
plant instrumentation, to engineer systems, 
write specifications for basic instruments, con- 
trol systems. safety interlocks and relief sys- 
tems for refineries and chemical plants. Some 
experience in atomic energy field helpful. Sal- 
ary, $6600-$9540 a year. Must be U. 8. citizen 
Apply by letter. Location, Southern California 
8)-5272-R 

ENGINEERS. (a) Supervisors and Senior De- 
signers graduate mechanical or chemical 
with five to ten years’ experience in design of 
refineries, petroleum, petro-chemical plants 
Will work with project group in carrying out 
engineering work relating to design, plans, 
specifications and construction. Salaries: to 
$15.000 a year for supervisors; to $12,000 for 
seniors. (b) Designers, ¢raduate chemical, well 
experienced in designing process plants from 
flow sheets and other related data. Salary 
about $10,000 a year. Position with an engi- 
neering builder. Location, San Francisco. 8)- 
5093 


SALES ENGINEERS with 
chanical engineering training 
der 35. Knowledge of hydraulics 
with sales experience and in-plant experience 
(familiar with plant machinery and equip- 
ment). Will sell water treating equipment and 
softeners to mechanical contractors and large 
industrial users. Salary, about $6600 a year 
base plus 2 ommission on sales over $150,- 
000, plus expenses ‘(potential $10,000-$12,000) 
One for San Francisco Bay area; one for Los 
Angeles (must know Los Angeles area). 8&)- 
5225 


LAB CHEMIST, craduate chemical engineer, 
recent graduate to one with about three years’ 
working experience, with aptitude or training 
for lab work involving production controls 
(inspection and quality control) involving raw 
materials, process formulation production 
tests; should be able to work with production 
plant personnel For a manufacturer of 
printed forms. Salary, $6000-87200 a year. Lo- 
cation, San Francisco East Bay. 8)-5215 


chemical or me- 
preferably un- 
piping and 
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SITUATIONS OPEN 


(continued from page 150) 


CHEMICAL 
ENGINEERS 


Several openings due to ex- 
panding operations. These 
positions are in the central 
Research and Development 
department of a diversified 
corporation located in north- 
west Chicago suburb. Reloca- 
tion allowance. Openings in 
both Research and Pilot Plant 
work. 
EXPERIENCED CHEM. 
ICAL ENGINEER—with 5 
to 10 years experience in de- 
sign and operation of refinery 
pilot plants. Man to assume 
complete charge of pilot 
plant design and construc- 
tion. 


CHEMICAL ENGINEERS-- 
B.S., M.S., or Ph.D. for labo- 
ratory and pilot scale work. 
Up to 5 years experience. 


Please Send Resume to: 
GREAT LAKES CARBON CORP. 


8210 Austin Ave., 
Morton Grove, Ill. 


PLASTIC COATINGS — TEXTILES 


tics to fabrics. 


Expanding operation in southeast requires man 
with chemical engineering background, experi- 
enced with compounding and application of plas- 
Age 28 to 35, degree required. 


Please submit resume and salary rquirement to 


Box 2-6 


SITUATIONS OPEN continued on page 154 


Classified... 
EQUIPMENT SECTION 


IRON and STEEL 


Research Engineers 


Research division of major Midwest steel 
producer seeking research engineers 
with B.S., M.S., or Ph.D. degrees in metal- 
lurgy, metallurgical engineering, or 
chemical engineering. Emphasis is on 
applied research and development of 
new processes, process improvements, 
new products and product improvements. 
Research fields are raw materials, reduc- 
tion, refining, physicol metallurgy, and 
rolling and finishing of iron and steel. 
Experience is desirable but not necessary. 
Company provides opportunity for ad- 
vanced study. Research center located in 
residential area convenient to major 
metropolitan center. Company's history 
of growth and plons for expansion pro- 
vide wide opportunities for challenging 
work and personal advancement. Salary 
commensurate with training and experi- 
ence and competitive with industry. 
Please send resume to 
Employment Supervisor 


INLAND STEEL COMPANY 
East Chicago, Indiana 


STAINLESS EQUIPMENT 
Priced for Quick Action 


Heavy Duty 850 Gal. Vert. Tanks 5’ x 
4°6” with agitators; coned 

7000 Gal. Hor. Tanks 6’ x 34’ 

A. O. Sm.th Stainless Lined Pressure 
Tanks; 11,000 Gal 

Mojonnier Vac. Pans; 3° x 10’ and 6’ 
x 12° with accessories 

S/S Heat Exchangers from 65 sa. ft. to 
1000 sq. ft Special List 

Struthers Wells Type 316 Reactors 2000 
Gal. Jktd. and Agitated 

Pfaudler S/S Jktd. Evaporating Dishes; 

x 28”; 150 Gal. 

Falcon S/S Ribbon Blenders 4 cu. ft. to 
62.5 cu. ft 

Patterson- Kelley Twin Cone Blenders, 
8/8 150 cu. f 

8/8 Conical Blender; 22 cu. ft. 

Bird 8/8 Conical Bowl Continuous Cen- 
trifuge 24” x 38”; 20 HP motor 

A. T. & M. 60” Suspended Centrifuges 
Fume Tight; Type 316 8/S 

Sharples C 27 D-Hydrator in Type 316 
8/8; with 40 HP motor 

Stainless Filter Presses 12”, 18”, 30” 

Stainless Colloid Mills, Homogenizers 
by Charlotte Cherry-Burrell, Premier 

Proctor & Schwartz Stainless Apron 
Dryer: 5 Section; 34’ long; complete 

Pitzpatrick Comminuting Machines, 
Models C, D, and K with motors 

4 Mikro 8/S Pulverizers; No. 2's 

S/S Nutsche Type Filter Tanks 6’ x 2’ 

8/S Dryer Drums; 32” x 52”; 48” x 56” 


Send for Complete List 


FIRST MACHINERY CORP. 
209-289 Tenth Street 


Brooklyn 15, N. Y. 
STerling 8-4672 Cable: *‘Effemcy"’ 


1 
1 


6 
1 


1 


1 


BRILL BUYS 


2000 gal. Struthers Wells jktd., agtd 
Reactor, 316 S.S.. 40 psi. 

4000 gal. 316 5.5. clad agitated Re- 
actor with coils 

6’ x 6%’ 30455. Tanks. 

Louisville 6’ x 45’, 316 S.S. Rotary 


—Buflovak 42” x 120”, atmospheric 
double drum Dryers, complete. 
Shriver 12” & 12” P & F Pilter 
Press, 316 8.8., 15 chambers. 

Bird 18” x 28”, 316 S.S. Solid Bowl, 
Continuous 

Feinc 5’ x 6’ Stainless Steel Rotary 
Vacuum Pilter. 


2—Louisville 8’ x 50° Stainless Steel 


1 


BRIL 


lined Rotary Dryers. 
Baker Perkins #216 TRM. 150 gal 


jktd.. Vac. 60 HP. 


EQUIPMENT CO. 


37-53 Jaber Street, 


Newark, 5, N. J. 
Tel.: MArket 3-7420 


FO2 SALE: Tablet Machines 
1—RD-3 Stokes Rotary, 1—DD-2 Stokes 
Rotary, 1— ROD Stokes Rotary, 1— 
FP Stokes Single. 1— #4 Colton Single, 
1—#3-B Colton Single, 1—#3-DT Colton 
Sacks, 2—10-35 Colton Rotary, 1—#60 

ux. 


P. E. ALBERT & SON 
21 Nottingham Way 


Trenton, N. J. 


LIQUIDATION 


CRUSHING AND GRINDING PLANT 
MANCHESTER, CONN. 


15—Abbe 6’ x 8’ pebble mills, 30 HP 


1427 N. 6th St. 


2—Hardinge 7° x 36” conical pebble 
mills 


1—Symons 3’ shorthead cone crushers 
1—Buchanan 13” x 24” jaw crushers 
1—Allis-Chalmers 6’ x 18’ pebble mill 
3—Bucket elevators: up to 40’ high 


EVERYTHING MUST BE MOVED! 
SEND FOR CIRCULAR #360A 


PERRY EQUIPMENT CORP. 


Phila. 22, Pa. 
POplar 3-3505 
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YOU'RE RIDIN’ HIGH 
When You Buy 


GELB 


CHEMICAL PROCESS 
EQUIPMENT 


1—18,000 gal. type 316 SS pressure tank, 60 psi 

1—Struthers Wells type 347 SS pressure vessel, 400 gal., com- 
plete with coils, turbine agitators and drives. 

1—aAllis Chalmers SS rotary dryer, 6’ x 50’ complete with 
drive, motor, etc. 

3—Struthers Wells type 316 SS jacketed reactors, 2000 gal. 
with agitators and drives, 40# internal pressure 


AUTOCLAVES, KETTLES AND REACTORS 


i—Type 3/6 SS 2000 gai. horizontal tank 

2—Lee stainless stee! (000 gal storage tanks 

i—Pfaudier SS 5 gal. jacketed reactor, « with peller type 
agitator drive, 100 psi internal, 78 psi jacket 

i—Van Alst 250 gai. SS jacketed kettle complete with SS column and 
condenser 

2—300 gal. SS jacketed ketties, 1002 W. P. jacket . 

-—— - ers Wells type 316 SS jacketed reactors, 2000 gai., complete with 

itators and drives, 40% internal pressure 

2? audier 200 gal. glass lined jacketed reactors, complete with anchor 
type agitators and drives 

i—Pfaudier 100 gai. glass lined jacketed reactor, complete with anchor 
type agitator and drive 

i—Pfaudier 100 gal. glass lined vacuum receiver 

2—Biaw Knox SS 600 gal. vacuum receivers, 29° Hg 

1—Steel and Alloy Tank Co. 100 gal. type 347 SS pressure tank, 250 psi 
jacket 

i—Struthers Wells type 347 SS pressure vessel 300 gal.. complete with 
agitator and drive 

1—Blaw Knox 400 gal. steel jacketed autoclave, 570% internal pressure 
852 jecket 

1—18,000 gal. type 3/6 SS pressure tank, |!'x24', 60 psi 

i—Blaw Knox 4 gal. jacketed autoclave, pressure 

i—Patterson Kelley 6000 gal. stee! jacketed kettle 

2—Steel jacketed reactors 2500 gal 

i—18,000 gal. aluminum storage tank 

5—Aluminum storage tanks, | gal. each 


DRYERS 


3—Link Belt steel rotor louvre dryers, Mode! 207-10, 310-16, 604-20 
i—Stokes Mode! 59DS steel rotary vacuum dryer, 5° x 30° 

2—Louwisville rotary dryers, 8 x 50°, SS. complete 

i—Allis Chalmers SS rotary drye-, @ x 50° complete with drive, motor, etc 
i—Buflovak SS jacketed rotary vacuum dryer, 7 is’ 


i—Stokes SS jacketed rotary vacuum dryer, 2 x 

i—Traylor 11" x 155° rotary kiln, 2 tires, weided ie shell, complete with 
drive and motor 

i—Louisville rotary steam tube dryer, x 

i—Rotary dryer 7° x 60°, 2 tires, \/2" shell, complete with drive, motor 
and all auxiliary equipment 

I—Rotary dryer 6' x 64’, 2 tires, '/2" shell, complete with drive, motor 
and all auxiliary equipment 

I—Rotary dryer 6 x 56°, 2 tires, '/2" shell, complete with drive, motor 
and al! auxiliary equipment 

i—Rotary dryer 6’ x 50’, 2 tires, '/2"" shell, complete with drive, motor and 
ali auxiliary equipment 

i—Rotary dryer 6° x 35’, 2 tires, '/."" shell, complete with drive, motor and 
all auxiliary equipment 

i—Rotary dryer 4° x 20°, 2 tires, '/2"" shell, complete with drive, motor and 
aM auxiliary equipment 

3—Buflovak stee! jacketed rotary dryers, 3’ x 15’, x 20°, x 35° 

i—Traylor 4 x 40’ rotary dryer 

i—Rotary dryer 6 x 

2—Stokes Model 138J-20 single door vacuum shelf dryers, 20 shelves, 
complete 

1—Western Precipitation Corp. SS pilot spray dryer, Type N-2 


FILTERS 

3—Dorrco rubber covered filters, 6' x 2’ 
12—Sweetiand #12 filters with 72 §s leaves 
i—Niagara SS filter, Mode! 510-28 
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i—Oliver SS rotary Pressure precoat filter, 53° « & 
i—Oliver horizontal filter, 

10—Shriver plate and frame filter presses, 12" x 42" 
i—Shriver aluminum 30° x 30° PAF filter press, 30 chambers 
i—Sperry aluminum filter press, 18" x 18" P&F, 16 chambers 


CENTRIFUGES 


1—AT&M 48" SS suspended type centrifuge, complete with plow, motor and 
impertorated basket 

i—Fletcher 48°° SS center slung centrifuge, complete with perforated 
basket and motor 

4—Tolhurst 40" center slung rubber covered centrifuges with perforate 
baskets and motors 

2—Fietcher 40° center slung rubber covered centrifuges with perforated 
baskets 

1—AT&M 40" SS suspended type qentrtiagn, complete with motor and plow 
with perforate basket ead 

|—Western States vaportite type Hf SS under driven centrifuge with 4" 
perterate basket, with unioader and motor, bottom discharge 


MIXERS 


15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 

i—Howes horizontal rubber covered ribbon biender, 40 cu. ft. 

2—Sturtevant <7 dustite rotary batch bienders, (NEW 

i—Baker Perkins Size 16 Type TRM, 150 gal. jacketed double arm sigme 
blade mixer with vacuum cover 

i—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double arm dis- 

rsion type mixer, complete with compression cover and 100 HP motor 

|—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum mixer with 
double neben biedes 

|\—Entoleter impact mill type PPM-27 

i—Stokes SS granulating mixer, Mode! 

3—Banbury #! mixers, chrome plated rotors, 50 HP motors 


MISCELLANEOUS 


i~—York Shipley 175 HP package steam generator, 135% psi 
i—Vulcan SS Bubble cap column, 4 « 28 plates 

\—Badger type 316 SS bubble can column, 42" dia. with I! trays 
|\—Badger type 316 SS bbie cap column, 36" dia 8 trays 
\—Struthers Wells type 316 SS heat exchanger, 330 sq. 
i—Condenser Service type 316 SS heat exchanger, 350 .. ft 
3—Badger type 3/6 SS heat exchanger, SOC sq. ff. and 600 sq. ff 
10—Davis Engineering SS heat exchangers, 145 sq. ft. (NEW) 


2—Sturtevant #7 SS dust type rotary batch blenders, new 
4—Tolhurst 40” center slung rubber covered centrifuges with 
perforated baskets and motors 
1—Buflovek 32” x 90” chrome plated double drum dryer, 
complete 
15—Davis Engr. SS heat exchangers, 145 sq. ft. (new) 


1001 U.S. ROUTE 22, UNION, NN. J. 
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SITUATIONS OPEN 


(continued from page 152) 


| 


Key Career Positions Affording Opportunities 
for Recognition and Growth Offered by a 
Leading National Chemical Organization 


PROJECT ENGINEERS 


BS or MS in Chemical Engineering, 8-10 years 
experience in petrochemical, petroleum, or 
chemical field. Should have experience in 
plant design and start-up. Experience in cost 
estimating preferred but not essential. 


* © Excellent potential. 


Post Office Box 88 


3 
5 


a 


Growth Opportunity 
For 
CHEMICAL ENGINEERS 
With Experience In 
Techniques For 
Ethoxylation-Propoxylation 


Send detailed reswme 
in confidence to: 


George MacFarlane, 
Personnel Director 


WITCO CHEMICAL 
COMPANY, INC. 

6200 West 51st Street 

Chicago 38, Illinois 


SITUATIONS WANTED 


PROJECT ENGINEERS 
& SENIOR DESIGNERS 


© © Salary commensurate with background and ability. 
* © Generous company-paid benefits. 


For convenient interview send résumé & salary requirements in confidence to: 


SUPERVISOR OF PERSONNEL 


SEMET-SOLVAY PETROCHEMICAL DIV. 


ALLIED CHEMICAL CORP. 


5 to 10 years draftsman-design experience 
in equipment, layout, and piping arrangement. 


Tonawanda, New York 


PROCESS 
ENGINEERS 


Engineering Contractor needs Chem- 
ical Engineers with background in 
unit operations and practical proc- 
ess design and evaluation in the 
following categories: low tempera- 
ture processes, gas treating, natural 
gasoline plant design. Personal in- 
terviews arranged for qualified ap- 
plicants 


Send complete resume to 
R. W. Eaton, Manager of Personne! 


J. F. PRITCHARD AND COMPANY 


4625 Roanoke Parkway 
Kansas City 12, Missouri 


A.I.Ch.E. 


(continued from page 148) 


CHEMICAL ENGINEER-—BS ChE. Twelve 
years’ experience in process engineering, de- 
sign, development and start-up operations 
in nuclear industry. Desire position with 
process or engineering firm. Present salary 
$10,500. Box 19-6. 


CHEMICAL PLANT MANAGER--B.ChE., age 
41. Offers broad engineering and business 
background in chemical industry. At pres- 
ent, works manager of multi-product plant. 
Desire challenging position with growth 
probabilities. Box 20-6 


CHEMICAL ENGINEER Age 36. Ten years’ 
diversified experience sales process engi- 
neering and production. Heavy chemical and 
equipment «pecialist. Location and salary 
open. Box 21-6 


CHEMICAL ENGINEER -B.Ch.E. 1944. Desire 
challenging position at the management 
level with a progressive company. Sixteen 
years’ experience in process and project en- 
«ineering including high level technical sales 
for the chemical, petroleum and allied in- 
dustries with the last six years at supervi- 
sory capacity. Box 22-6 


LATIN AMERICAN LIAISON OR MANAGE- 
MENT —Chemist-manager, Ph.D. Biochemi- 
cai, fermentation, pharmaceutical, engineer- 
ing experience. Capable responsible charge 
new or established venture. Excellent knowl- 
edge language. customs, people. Deeply in- 
terested in future of chemical industry south 
of the border. Box 23-6 
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CHEMICAL ENGINEER--BS.Ch.E. 1955. Age 
31. Two years’ experience in petroleum and 
petrochemical plant construction, inspection, 
and design. Three years’ experience R & D 
solid propellants for rockets. Desire chal- 
lenging position. Box 25-6 


PROCESS DESIGN ENGINEER Ten years’ ex- 
perience design and project work and oper- 
ation of natural gasoline plants. Wants re- 
sponsible position with potential supervisory 
capacity and future in design. B.S. and M.S. 
Chemical Engineering. S.W. location. Box 
26-6 


PROCESS ENGINEER--M. Sc. Age 35. Res- 
istered professional engineer (by examination) 
from the State of Illinois. Eight years’ diversi- 
fled experience in petroleum and petrochemical 
plants. Experience in start-up and trouble 
shooting. Strong technical background. De- 
sired salary $7,500. Box 27-6 


NON-MEMBER 


RESEARCH CHEMICAL ENGINEER-B.S. ChE. 
P.E Twelve years’ experience in process 
development, improvement, economic evalu- 
ations, statistical techniques, organics, poly- 
mers, has exhausted present potential and 
desire staff level position leading to man- 
agement. Box 24-6. 


VANTED 


Chemical Engineer with 
mechanical interests to 
head a plant mainten- 
ance and technical plan- 
ning program for a 
textile finishing chem- 
ical manufacturing op- 
eration and fabric fin- 
ishing pilot plant. Vir- 
ginia location, 


BS Chem. Engr. or 
Mech. Engr. required. 
Experience must in- 
clude: Five years as 
maintenance engineer 
in textile chemistry, fin- 
ishing or dyeing; or 
plant equipment main- 
tenance layout and 
planning for chemical 
manufacture. 


For consideration send 
personal resume, in- 
cluding data on employ- 
ment history, responsi- 
bilities carried, educa- 
tion and salary to 


BOX 3-6 


A Preprint of ali SITUATIONS WANTED 
notices is mailed directly monthly to thou- 
sands of personnel and recruitment officers 
nationally. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
Payable in advance at 24c a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members of 
the American Institute of Chemical Engineers 
in good standing are allowed two six-line 
Situation Wanted insertions (about 36 words 
each), free of charge a year. Members may 
enter more than two insertions at half rates. 
Prospective employers and employees in using 
the Classified Section generally agree that all 
communications should be acknowledged as 
a matter of courtesy but recognize circum- 
stances where secrecy must be maintained. 
Answers to advertisements should be addressed 
to the box number Classified Section, 
Chemical Engineering Progress, 25 West 
45th Street, New York 36, N. Y. Telephone 
COlumbus 5-7330. Advertisements for this 
section should be in the editorial offices the 
15th of the month preceding publication. 
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SITUATIONS WANTED 


Aerofin Corporation .......... 118 
Aldrich Pump Company ....... 105 
American Air Liquide ......... 107 
American Hard Rubber Co., Div. 

of Amerace Corp. .... , 12 
American Machine Metals, 

26, 27, 28, 29 


Annin Div. of the Annin Corp.. . 99 
Atomic Energy of Canada Limited 31 


Badger Manufacturing Company 97 
Baker Perkins Inc. .......... 9 
Foundry & Machine 


Binks Manufacturing 141 
Bird Machine Co. ......... 77 
Boardman Co., The .......... 14 
87 
Buffalo Filters, Inc. .......... 100 


Carboline Company . 
Chemineer, Inc. 
Chempump Div. of Fostoria Corp. 109 


Chester-Jensen Company, Inc.. 92 
Cooper Alloy Corp. eke 130 
Cooper-Bessemer Corp. ..... . 78-79 
Croll-Reynolds Co., Inc. ...... 18 
Despatch Oven Company ...... 126 
Downingtown Iron Works, Inc... 4 
Duraloy Company, The ...... 127 


Duriron Company, Inc., The. . . 
Inside Front Cover 


Eaton-Dikeman Co., The 
Eco Engineering Company oe 85-86 
Engineers and Fabricators, Inc.. 135 


Fike Metal Products ......... 139 
Filtration Engineers Div. of 

Machine and Metals, 

ne 
Filtration Fabrics Div. of 

~~ Machine and Metals, 

Fisher Governor Co. ____ 134 
Fluid Energy Processing & Equip. 

Fly Ash Arrestor Corp. a ae 80 
Foxboro Company, The ..... 34 
Freeport Sulphur Co. ......... 


Fuller Company ............. 119 
Gabb Special Products, Inc. ... 123 
Garden City Fan & Blower Co.... 30 
Gates Rubber Company, The ... 135 
General American Transportation 

Corp., Turbo-Mixer Div. . . 113 
General Motors Research Labora- 

tories 116 
Graphic Systems| 155 
Greene, Tweed & Co. .. . 385 
Gump Co., B. F........ 5 
Harshaw Chemical Co., The 111 
Hubbert & Son, Inc., B. H.... 143 
Hungerford & Terry, 136 
Hydromatics, Inc. 91 
IMinois Testing Laboratories, Inc. 143 
Industrial Instrument Co., Inc. 144 
Industrial Filter & Pump Mfg. Co. 81 
Ingersoll-Rand . 93 
International Business Machines 

Corp. . .... 94-95 
Kellogg Co., M. W. 
Kontro Company, inc., The .... 136 
Koven Fabricators, Inc. ...... 133 
Kunkle Valve Co. .. ee 140 
Lapp Insulator Co., Inc. .. 11 


Lepel High Frequency Labora- 


OF ADVERTISERS 


Liquid Solids Separation Special- 

ists Div. of American Machine 

and Metals, Inc. 
Lummus Co., The ...... oa 6-7 


Matheson Company, Inc. ..... 83 
Metals Disentegrating Co., Inc.. 102 
Midland Industrial Finishes Co. 142 
Mixing Equipment Co., Inc. 

Outside Back Cover 
Monarch Manufacturing Works, 


Niagara Blower Co. .......... 90 
Niagara Filters Div. of American 

Machine and Metals, Inc. ... 27 
48 
Parks-Cramer Co. 30 


Patterson-Kelley Co., inc. ...114-115 
Potter-Bowser Div., Bowser, Inc. 87 
Pressure Products Industries, Inc. 132 
Pulverizing Machinery Div., 

Metals Disintegrating Co., 102 


Renneburg & Sons Co., Edw. ... 82 


Schutte & Koerting Co. .. 117, 142 
Sharples Corp., The ....... 89 
Spencer Turbine Company, The = 


Stanford University Press .... 40 
Stedman Foundry & Mach. Co.. 140 
Steinen Mfg. Co., Wm. ...... 134 
Sturtevant Mill ee 141 
Swenson Evaporator Company, 

Div. of Whiting Corporation . 101 
Taylor & Co., W. A. ... via 137 
Tinker & Rasor ; 84 


Tolhurst Centrifugals Div. of 
American Machine and Metals, 


Inc. 26 
Turbo-Mixer Div., General Ameri- 
can Transportation Corp. .... 113 


U. S. Industrial Chemicals Com- 
pany, Div. of National Distillers 


& Chemical 19-20 
Vanton Pump & Equipment Corp., 

Div. of Cooper Alloy Corp. . 130 
Vapor Recovery Systems Co. . 13 
Wendnagel & Co., Inc. “a 143 
Western Supply Company . 137 
Weston Instruments, Div. of wal 

strom Inc. 21 
Whiting Corporation . ; 101 


C.E.P. Advertising Offices 


New York 36—Paul A. Jolcuvar, Adv. 
Sales Mgr., Carl G. Lassen, Asst. 
Adv. Sales Mgr., Donald J. Stroop, 
Dist. Mgr., Robert S. Bugbee, Dist. 
Mer., 25 W. 45th St., COlumbus 
5-7330. 

Philadelphia 2—Lee W. Swift, Jr., Dist. 
Mer., 1207 Broad-Locust Bidg. 
PEnnypacker 5-5560. 

Chicago 4—Martin J. Crowley, Jr., 
Dist. Mgr., Robert Kliesch, Dist. 
Megr., 53 West Jackson Bivd., Room 
504, HArrison 7-3760. 

Cleveland 15—Harry L. Gebauer, Dist. 
Mer., 1501 Euclid Ave., SUperior 
1-3315. 

Pasadena 1, Calif.—Richard P. McKey, 
Dist. Megr., 465 Converse Place, 
MUrray 1-0685. 

Dallas 18—Richard E. Hoierman, Dist. 
Megr., 9006 Capri Drive, Diamond 
8-1229. 

Birmingham 9, Ala.—Fred W. Smith, 
Dist. Mgr., 1201 Forest View Lane, 
Vesthaven, TRemont 1-5762. 


For more information, circle No. 59 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


vy Gives Graphic Picture—Saves Time, Saves 


Money, Prevents Errors 
yy Simple to Operate—tType or Write on 


Cards, Snap in Grooves 

vy Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Full price $4950 with cards 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 


FIRST CHOICE FOR PUMPS, 
VALVES and MIXERS... 


PALMETTO: 


Five braid over braid style num- 
bers to choose from for reciprocat- 
ing rods and plungers, slow rotary 
motion, shallow stuffing boxes, and 
valve stems. 


Get up-to-the-minute data in the 
Palmetto Self-Lubricating Packings 
Catalog and Price List. Ask for 
SLP-659R. 


GREENE, TWEED‘: 


NORTH WALES, PA 


For more information, circle No. 22 


June 1960 155 


d INDEX 

a 

zt 

9 

| 

| Braide 

ver 
Asbestos 

Packing 

| \ 

4 ‘ : 

138 | 

: CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) PF 


News and Notes 


United Engineering Trustees’ Cam- 
paign—A.1.Ch.E. is getting a very wel- 
come return from the twelve sections 
of the Institute that have reconsti- 
tuted their campaigns. The Institute 
is now up to 102% of its quota. Re- 
cently a letter of appeal to all mem- 
bers of the A.I.Ch.E. who have not 
given was sent out over President 
Jerry McAfee’s signature; this will be 
absolutely the last chance that chemi- 
cal engineers have to subscribe to the 
United Engineering Center, A con- 
tribution at this time will be a signi- 
ficant gesture on the part of this 
generation toward a technical home 
for future generations of engineers in 
the United Nations area. News from 
Los Angeles is that the campaign 
there is under the direction of Eugene 
C. Herthel. Gene recently retired as 
vice-president of Sinclair, in charge of 
the Harvey Laboratories; so office 
space and secretarial and telephone 
services for the campaign have been 
contributed by the Fluor Corporation. 


Registration fees—At its April meet- 
ing Council voted the following 
changes in registration fees for Na- 
tional and Annual meetings: All mem- 
bers, $6.00; members of other E.J.C. 
societies, $6.00; nonmember chemical 
engineers, $18.00. The fees for non- 
engineers, ladies, and students remain 
the same. 


Preprints of meeting papers—The per- 
ennial question of whether or not to 
preprint meeting papers has arisen 
once more .. . it is of course an 
economic problem. Although strong 
sentiment is frequently expressed in 
favor of preprinting papers (some 
members even advocating the pre- 
printing of every paper), the sad truth 
is that very few are purchased . 
even though the price barely covers 
costs. Since 1958 the sales of pre- 
prints have fallen below the total cost, 
sometimes as few as seventy copies 
of each paper, on an average, being 
sold for a meeting attended by from 
1,000 to 2,000 people. The conclu- 
sion: those members who want pre- 
»rints must support the project by 
them. 
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South Texas Section contributed a 
generous $1,000 to the United Engi- 
neering Center Building Fund, in ad- 
dition to the individual pledges made 
by members of the section. . . . A 
ten-week refresher course at the Uni- 
versity of Washington for chemical 
engineers preparing for professional 
licensing exams was organized by the 
Southwest Washington Section and 
sponsored by local industries. 


Northern California’s Flowsheet car- 
ried recently a report on a survey of 
section members similar to that con- 
ducted by the South Texas Section 
last year . . . Among the topics that 


received a negative vote from the 
large majority of those answering 


were compulsory registration (70.5%), 
collective bargaining (78.4%) . . . in- 
terestingly, although 78.4% were op- 
posed to collective bargaining for 
engineers, only 70.5% thought it in- 
compatible with professional status. 
As far as the A.LCh.E. was con- 
cerned, it received a generally satis- 
factory or better rating for supporting 
chemical engineering education, as- 
sisting and inspiring chemical engi- 
neering students, aiding professional 
development, cooperating with other 
engineering societies, maintaining a 
high caliber of professional publica- 
tions and high ethical standards, 
awarding recognition to technical and 
professional achievements. | Weak 
points were counseling recent gradu- 
ates and enlightening the public on 
chemical engineering. Large majori- 
ties too thought that the A.LCh.E. 
should conduct periodic salary sur- 
veys, operate an employment clearing 
house at meetings, and survey com- 
pany policies on treating engineers as 
professional men. Of the 550 section 
members, 292 responded to the ques- 
tionnaire. New York Section is con- 
sidering a by-law amendment to make 


any section member who holds a na- 
tional office (president, vice-president, 
secretary, treasurer, director) in the 
Institute an ex officio director of the 
section, with a vote on the section’s 
Executive Committee. 


Cooperation between Local Sections 
and Student Chapters was investi- 
gated in a recent questionnaire sent 
to Student Chapter Counselors by 
T. W. Tomkowit, secretary of the 
Student Chapters Committee. Coun- 
selors were asked what help they 
would like from their Local Section 
and were informed of the appoint- 
ment by Charlie Huckaba, chairman, 
of a subcommittee to the Student 
Chapters Committee to help “increase 
Local Section participation in Student 
Chapter activities.” Also directed to- 
ward aiding student chemical engi- 
neers Was a summary of the commit- 
tee’s activities, accomplished and pro- 
jected, sent to each chemical engi- 
neering department by the Education 
Projects Committee, headed by Mar- 
riott W. Bredekamp. 


Recognized Schools—Council recently 
on the recommendation of the Admis- 
sions Committee, of which R. F. 
Shaffer is chairman, determined that 
to satisfy the requirement for mem- 
bership “schools of recognized stand- 
ing” should be defined as schools 
with accredited chemical engineering 
curricula, plus those schools having 
an active A.L.Ch.E. Student Chapter, 
plus certain foreign schools. 


Problems, Anyone?—Recently we is- 
sued the fifteenth booklet of chemical 
engineering problems—this one is in 
the nuclear area. A long-continuing 
project of the Chemical Engineering 
Projects Committee, the problems 


have been supervised for some time 
by Frank A. Anderson of the Univer- 
sity of Mississippi; as a matter of fact, 
Frank recently wrote me that he has 
just completed his eighteenth vear in 
this work. 


Colonel McAfee—Jerry McAfee is 
now a Kentucky colonel. On his re- 
cent speaking tour he addressed the 
Local Section at Louisville, where he 
was presented with his sealed com- 
mission. Jerry now has to be ad- 
dressed as “Colonel, suh.” 


FJ.V.A. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 56, No. 6) 


For more information, circle No. 134 > 


te 

j 

if 
ABC 
P = 
‘ 
— 
4 


NOW IN PRODUCTION 


FIRST OFFSHORE SULPHUR MINE TAPS ONE OF THE WORLD’S LARGEST DEPOSITS 


Freeport’s Grand Isle project—seven miles off the coast of Louisiana in 50 feet of water—is 


unique; it incorporates many firsts and it represents pioneering in the true sense. Its 


real import, however, is that it extends far into the future the available reserves of low-priced 


Frasch sulphur. At present, sulphur is in good supply. But, since reserves cannot be 


found at will nor mines turned on like faucets, we must develop sufficient productive 


capacity well in advance to meet the much greater demand for sulphur anticipated in the 


coming years. Our reserves are the highest in our forty-seven-year history — 


certainly an assurance to our customers of an unfailing supply for their long-term needs. 


FREEPORT SULPHUR COMPANY 


161 East Street, New York New 
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GOOD MIXING is key to process control in butadiene-styrene reactors at new Dewey and Almy plant. 


How they keep molecules from running amok 
in push-button latex plant 


Look at the heart of this process, and 
you'll see LIGHTNIN Mixers working. 

They're helping to make little 
molecules into big ones—20 million 
pounds of them a year—at the new 
Owensboro, Ky., plant of Dewey and 
Almy Chemical Division, W. R. Grace 
& Co. 

Process control is exceptionally 
tight on the new plant's two parallel 
lines producing butadiene-styrene 
latices and PVAc emulsions for a host 
of uses. Either line can produce many 
types of emulsions to meet customers’ 
special needs. 


What mixers do 


In each polymerization reactor, a 
turbine-type LIGHTNIN Mixer whips 
incoming monomers into an emul- 
sion. Then, as the batch heats up to 
its catch point, the mixer keeps it 
turning over rapidly at uniform tem- 
perature throughout. 

Once polymerization begins, heat 
control is critical; a rise of 10° F 
will double the reaction rate. Tur- 
bulence and flow from the big flat- 


blade turbines provide a high rate of 
heat transfer that helps to get excess 
heat out of the batch as rapidly as 
possible. As a result, heat-sensing 
devices in the reactor can feed accu- 
rate data back to the plant’s automat- 
ic control center. 

Ahead of the reactors, other LiGut- 
NIN Mixers swiftly combine mono- 
mers, emulsifiers, and catalysts to 
make up the reactor charge. At the far 
end of the line, LIGHTNIN Mixers also 
blend finished products, prior to 
shipment. 


What's your mixing problem? 


For your fluid-mixing operations, you 


can get LIGHTNIN Mixers as advanced 
as your own thinking. On complex 
mixing jobs, you can save precious 
hours of engineering by coming to 
Mixco—and get the right answer, 
with mixing results unconditionally 
guaranteed, 

On any fluid-mixing job, LIGHTNIN 
Mixers give you the widest possible 
choice of standard mixer designs, in 
sizes up to 500 hp, with maintenance 
features that keep your mixing costs 
low for years to come. Your LIGHT- 
NIN Mixer representative can tell you 
more. Look him up in Chemical En- 
gineering Catalog or the yellow pages 
of your phone book, or write to us, 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-f Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


For more information, turn to Data Service card, circle No. 23 
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